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DRILLING MACHINES, |=" 


All Styles, 











E. C. ATKINS & CO., 


30 Years Business. 





PATENTS. 


M.D. &L.L. LECCETT, 





















INDIANAPOLIS, IND. memputs, TENN. | Attorneys at PatentLaw 
UPRIGHT DRILLS, | Nanaia steer “| Patents obtained in_ the United States and in 
20 to 28 Inch Swing. OS. bo Masonic Building. CLEVELAND, o. 
Latest donlgne ond and a eS : 3. a 
ments. with our 2 3 | \\< i Ns ~ 2 : 
potent igh feturn of ~ 2 - ~ d BT TOLEDO WIRE WORKS. 
For cuts and prices address c & ba : 5 S i S F. POWELL & Co. 
BICKFORD DRILL 60.) “=> Bae Mamntdldioes a 
170 to 180 E, Front St., Cincinnati, 0. & ey > & ug Ss rs FE COAL SCREENS 
: a nt 5 3 3 e. WIRE BANK RAILINGS, 

UNIVER SAL RADIAL’ i 5 BB Bn al gr ng 

pt Ne MACHINES K 5 5 : Summit Street, TOLEDO, o | 
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Circular, Band, Gang & Cross-Cut Saws. 


Write for prices, por for Tanite Emery Wheels and Grinding Machines. 





E. H. JONES & CO., 


223 and 226 River St., CLEVELAND, 0, 












Emery Wheel Machinery. 


SYKES’ 
J, WENDELL COLE, ME. IMPROVED 
Manage: Seanen 
Southern Leke “a ions, and 


DETROIT EMERY WHEEL CO. 
Address: Box 84, negate 
or P. O. Box 152, Chicago 











Hart’s Corundum-Emery Wheels 


SYKES IRON ROOFING CO., NILES, O. 





p@- Send for Circular and Price List, and mention this Paper. 


Engineers and Contractors, 


Worthington Steam Pumps, 
Ehytis Light Engines 

‘linsinile & Slide Valve Engines 
Of all Descriptions. 


STEAM PLANTS, CO 
NISHED AND SET UP. 





FUR- 





The Kilby Manufacturing Co., 


CLEVELAND, OHIO, 


s 
~-BUCCESSORS TO— 





& Kilby. of Sandusky, 0, 


Recent extensive additions to our Shops and Machinery makes our Plant one 
of the largest and best equipped in the country. 

We are now prepared and have facilities for doing Foundry and Machinist work 
of every description. Shall be glad to furnish estimates on application for a 
Boilers and other heavy Machinery. 72-ly 


STEAM SEWER PIPE PRESSES. 


Dry Pans for Grinding Clay, 
Wet Pans tor Tempering Clay. 


Improved Pug-mills, with adjustable Cast- 
: Iron Knds, J. Smith’s Patent 








Press Feeders. 


> KILN CRANES & SPECIAL CASTINGS. 
counting SEWER PIPE and BRICK YARD Machinery Outfits. 


STEVENSON & CO., Wellsville, Ohio. 





Write for Prices. 


cam oe Pe i ie as Eg 


Coal Miners and Dealers will find it to their advantage to correspond 
with us when in need of screens. 


HEAVY FIRST QUALITY SCREWS AT LOWEST PRICES. 


FOREST CITY WIRE & IRON WORKS, 


tt Frankiin Avenue. TELEPHONE 1683. CLEVELAND, OHIO. 


Cambridge Roofing Co.. 


Moenufacturers of 


CROWL’S PATENT STANDING SEAM, 
Plain Rolled, Corrugated and Crimped Edge, 
ese asia ey metas Gol ond Sean! tm ommend 


CAMBRIDGE - OHIO 














The Prospect Machine & Engine Co., of Cleveland, 0., and Barney/ 








STILWELL’S 


Patent Lime-Extracting 


Heater and Filter 


Combined. 


is the only lime extracting Heater that will prevent scale in steam 
boilers, removing all impurities from the water before it enters the 
boiler. Thoroughly tested. 


Over 3,000 of them in Daily Use. 

This cut isa fac-simile of the appearance of a No.5 Heater at 
work on ordinary lime-water when the dcor was removed, after the 
Heater had been running two weeks. 

Illustrated Catalogues. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 











Machinery Manufacturers’ Association 


——FOR SUPPLYIN —— 


MACHINE SHOPS, FOUNDRIES, PLANING MILLS, PAPER MILLS, ROLLING MILLS, 
FLOURING MILLS, MINES, CAR-SHOPS, RALLWAYS, ETC., 


With MACHINERY, TOOLS, and other EQUIPMENTS, at the Makers’ Lowest Prices. 
!. H. PRATT, Manager. 


OFFICE: - CLEVELAND, Ohio. 


89% St. Clair St. Upp. Kennard House, 
a@ WRITE FOR PRICES. ~@9 





presen WROUCHT IRON OPEN TURN BUCKLES. 
‘ - BEST 


AND 
CHEAPEST. 
The list retail price of this Buckle is less than one-half the wholesale 


price of inferior goo?s when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 











CLEVELAND CITY FORGE & IRON CO., CLEVELAND, Onio. 
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MANUFACTURERS OF 


WIRE CLOTH 


Of Every Description, 


Office Railings, 
Elevator Enclosures, 


AND ALL KINDS OF 
Architectural Wire and Iron Work. 


Ww. 8, TYLER, EK, H. ALLEN, 
President. Sec. & Treas. 


CLEVELAND. OHIO. 


McCLURE & SCHULER, 
Engineers and Contractors, 


Bissell Block, 


A CUTISBOREE, PA. 


"| "4 Y Blast Fu Furnace 
Construction 


A SPECIALTY. 








Sole agents for 
Massick’s & 
Crooke’s 
PATENT 
FIRE BRICK 
STOVES. 


D and Esti- 
mates for the construc- 
tion of Blast Furnace 


Stoves; and all other 
kinds of Brick Work 
vertaining to Steel 





struction in general. 


aa We prosose to guarantee and put into / 


pone sag ba operation all the plants we design and 


ALEX. LAUGHLIN & C0,, 


Engineers and Contractors, 





Wane Burtprxe, CLEVELAND, O, 


Will contract to erect. equip and place in opera- 
tion Roll Mir Tamia nts of every 
ption. 


Regenerative Gas Farnaces 


—AND— 
Artificial Gas Producers, 


A Speciat Feature. Estimates Four- 
NISHED ON APPLICATION. 


EVAN JONES, Southern Agent, 
Knoxville, Tenn, 





Joszru A. OSBORNE, Witiram M. Monror, 
Of the U.S.Supreme Court Bar. Patent Expert- 


OSBORNE & MONROE, 


PATENTS. 


29 EUCLID AVE., CLEVELAND, OHIO. 


Patent Causes litigated in the United State 
Supreme and Circuit Courts. UNITED STATES 
AND FOREIGN PATENTS PROCURED. Searches 
and Opinions as to the Scope. Validi*y and Ia- 
fringement of patents. Terms Reasonable. 


FOR SALE! 


To Steam Engine Builders, Shop Rights and 
Licenses 'to Build and Sell the 


ew ae pe mae a 
Automatic Shaft Governor, 


Patented Feb. 22, 1887. 


Address LEONARD & McCOY, 
118 Liberty St., New York, 








FREIGHT AND PASSENGER 


ELEVATORS 


L. S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 
New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 
Send For Our Catalogue. 


JAMES P. WITHEROW. 
Engineer and Contractor, 


Lewis Block. > ine Pa.. 


Whitwell Fire-Brick Stoves and  Clapp-Grifiths Patents 


For the Manufacture of Soft Steel. 





{ 
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Sharon Boiler Works, 


(Limited) 
SHARON. PA. 





P THE Ee H. Mc Gow, mee | 5 


- (orcas 
So* COT NS AER OHIO. 


AcTORY OF . RAL AVE 








Fulton Steam Boiler Works, 


J°HN T, CAULFIELD, Proprietor. 
Manufacturer of 


Steam Boilers, 


—aLso— 


sMOKE STACKS, TANKS PANS 
BREACHINGS, HEATERS, Ete. 


Write for Estimate. won just sini 
of Union Passenger Depo 


RICHMOND, Ind. 


BUNDY RADIATORS 


Steam and Hot Water, 


10,000 pleased parties using an 
aggregate of over 12,500,000 
square feet of Bundy Radiators 
attest to their superiority. 


IF YOU DOUBT THIS 


We will send the list and consider it a 
favor if you will write to the 
parties for their opinion. 








Send for catalogue with new designs 
of ARABESQUE Radiators for ORI- 
ENTAL, MOORISH and other Queen 
Anne rooms. 


ys . A. Griffing Iron Company, 


673 Communipaw Ave., Jersey City, N. J. 








J.D. SMITH & CO., Cincinnati, O. 


Manufacturers of Every Description of 


Foundry Facings,Blackings & Foundry Supplies 


——PLUMBAGO FOR ALL PURPOSES.—— 





aa lllustrated catalogue and price list furnished on application. 








Radiant Facings and Blackings, Standard Core Compound, New Process Brass Moulding Band. | 


HUGHES STEAM PUMP CO. 
MACHINISTS 


Steam Pumps. 
Hydraulic Presses, 


And Ceneral 
Machinerv. 






and Manufacturers of 


00 b= \ 
i, = vere 
—— 


oor. Washington Street, CLEVELAND. 0 












The Reliance Safety 
Water Columns 


Cost a trifle more than 
the ordinary combination 





Sold by dealers genorally 
Send for Illustratel Price 


RELIANCE GAUGECO. 
236 Sheriff St, 
CLEVELAND, 0. 








Bee NCRAVING CO. 


LECT ROTYPE 





Steam Jet Pumps, - From $4.00 up. 
Automatic Injectors, - ‘“ $5.00 up. 


High Lifting Injectors, “ $6.00 up. 
Shafting, Hangers, * eins $1.00 up. 


COLUMBIA INJECTOR CO., CLEVELAND, 0. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


# 





THe Hartow” 
Positive Feed Lubricators. 


ag oy and Stationary Engines, 


MAXIMUM ECONOMY IN OIL. 


‘ 


Not dent upon or 
path by Steam 
Pressure, ndensa- 
tion.or Gravity. 
Not affected by chan- 
ges of temperature. 


BEING operated by 
some moving por- 

tion of the engine or 
machine to be lubri- 
cated, the ‘ Harlow 
Lubricator "’ starts 
and stops with the = 
engine or machine ———— . 

being lubricated, without requiring a slightest atte 
tion from the engineer or operator, always delivering t 


oi! in 


The cup can be filled at any moment while the engi 
or machine being lubricated is in operation, without 


a 
- 
+e 









team Pumps, Electrical and 
other Machinery. 


MARKED ECONOMY IN FUEL. 





any amount from a drop to a constant stream. 


causing any leakage either of oi! or steam. 


Harlow Lubricator Mfg. 


BOSTON, Ma 
Co. “"U. 8. a. 





J.M. 


Allen, Pres. Wm. B. Franklin, V. Pr 
J. B. Pierce, Seo’y. 





GEO. P. BURWELL, Gen. eat, 


246 Superior St., 
CLEVELAND, O. 


A. C. GETCHELL, 


Chief Inspector. 
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THE HAMILTON-CORLISS ENGINE. 
<icajiliniaiin 

The bed-plate of the Hamilton-Corliss engine, here- 
with illustrated, is of the well-known Corliss girder 
form, and represents the strongest possible shape in 
which a given amount of metal can be made into an 
engine bed. If the bed-plate of an engine be made in 
the shape of a box, as is very common, the lines of 
strain are high, and not correctly met by the lines of 
strength. In the Corliss form of bed-plate we have a 
girder reaching directly from the main pillow-block to 
the front end of the cylinder. The pillow-block is cast 
upon one end of this girder, and the front cylinder head 
bolted to the other end of the girder. Hence there is 
the straightest and strongest possible line of meta], and 
avoid the weakness due to the usual bolting together of 
parts. 

The guides are cast upon the main girder of the bed, 
and project outwardly from it. The face of the guides 
are thus brought directly above and below the cross- 
head pin, and the running strains are met in the most 


| are elegantly jacketed with fine walnut, worked up int» 
the form of a neat, square box, .and within the box, 
around the cylinder, is packed an efficient non-conduct- 
ing material, whereby we avoid the usual waste of heat 
from the cylinder. 

At the four corners of the cylinder are placed the four 
valve-seats, which are simply cylindrical holes bored 
out to receive the valves and provided with suitable 
heads. The two top seats 4re for steam valves, and the 
two lower ones are for exhaust valves. There is one 
cylinder port only at each of these seats, and the con- 
struction permits of their being made exceedingly short, 
whereby the usual losses due to excessive port-room are 
avoided, and, at the same time, a remarkably free flow 
of the steam is permitted. 

The valves are portions of solid cylinders, oscillating 
within the cylindrical valye-seats. They are oscillated 
by means of stems projecting outward through stuffing 
boxes, and are provided with short crack-arms. The 





valves are not attached directly to the stems, but are at 
liberty to adjust themselves with reference to the stems, 


out. The rods from the wrist-plate to the steam valves do 
not take hold of the arms of the steam valves directly, 
but hook onto them by hooks, which can lift and let go 
at any time after the valve has started its opening move- 
ment. The governor operates inclines under these 
hooks, by means of which they are caused to let go 
earlier or later, according to the requirements of the 
power. Air springs and dash pots, near the floor, pull 
the steam valves shut as quick as a flash the instant the 
governor disengages the hooks. The result of this 
arrangement is that the steam valves are pulled wide 
open suddenly, remain so till the governor determines 
that the proper cutting-off point has arrived, the hooks 
lift, and the valves fly shut. There is no variation in 
the full opening of the valves, and consequently no 
wire-drawing of the steam. 

The material throughout the engine is the best that 
can be employed; the shafts are of the best hammered 
iron ; the brasses are of the best wearing compositions ; 
the castings are of the best foundry mixtures for strength 





and hardness, and cast steel is liberally used in wearing 


perfect manner, and, at the same time, the main girder | so as always to fit neatly upon their seats. Over thirty | parts. Where no special arrangement is made, all the 
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of the bed is still kept up close to the central line of the 
engine, whereby it is best enabled to meet all of the 
working strains. The guiding surfaces are very flat 
bevels. Along the back of the girder runs an immense 
rib, which makes the girder-bed perfectly rigid. 

The cross-head is so arranged that the guides receive 
the angular thrust of the connecting-rod at points 
directly above and below the center of the cross-head, 
and not, as is the usual plan, at points some distance 
to the rear of the cross-head pin. The shoes of the 
cross-head are adjustable, and have immense wearing 
surfaces, insuring perfect running and great durability. 
The cross-head pin is of steel, and is provided with a 
glass oil cup, piped into communication with an oil dis- 
tributing cavity within the body of the pin. The 
cross-head is fitted upon the piston-rod on a taper, and 
is held by a cotton key—an arrangement which is supe- 
rior in every respect toa cross-head screwed upon the 
rod. 

The cylinder is a substantial casting provided with 
broad, heavy feet, fitted to rest upon the foundation. 
The cylinder is bolted to the end flange of the bed-plate 
and has a separate front cylinder head. The cylinders 
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Fie. 1—HAMILTON-CORLISS ENGINE. 


years’ operations of the Corliss valves demonstrate the | bright paris are finished with as fine a finish as will be 
fact that they are the most efficient and durable valve found on any engines in the market, and the painting 
contrivance yet devised for steam engine purposes. | of the unpolished parts is done ina very elegant and 
For the valve gear, a wrist-plate rocks upon a stud attractive manner, and great pains are taken, in ship- 
projecting from the rear side of thecylinder. It is. ment, to guard against damage to appearances. 
operated by an ordinary eccentric rod, provided with a | - 
grab hook. This wrist-plate is provided with four Large Order for Wrought Steel Tubes. 
wrists, each having a connecting rod reaching to wrists} Last week the biggest order for wrought steel tubes, 
in the arms on the valve stems. As the wrist-plate | ever placed iu Staffordshire, was given out. The order 
rocks all of the valves rock. The connecting rods are | is for South Africa, weighs 800 tons, and will construct 
adjustable in lengths, and, consequently, any one of the | a line two miles long. The tubes, which will be rolled 
four valves may be adjusted independent of the others. | out of best steel sheets, have been preferred to cast iron, 
The wrists are so located in the wrist-plate that the|as lighter for up-country transport and more durable. 
steam valves have their quickest movement while the! They are of 12, 14 and 16 inches diameter, and in 24-tt. 
exhaust valves have their slowest movement, and the! lengths. One Birmingham, four Staffordshire, and one 
exhaust valves have their quickest movement while the Scotch firm share the contract. Immediate execution is 
steam valves have their slowest movement. The conse-| imperative. Other large orders are promised.—[Glas- 
quence of this arrangement is that the steam valves gow Engineer. 
and exhaust valves have entirely independent move- | a , 
ments, and that the steam valves may be suddenly; The Minnesota Car Company, of Duluth, Minn., 
opened tull width, while the exhaust valves may be, has been organized with a capital stock of $400,000. 
practically, standing still. The valve gear is extremely The works will consist of a rolling mill, machine shop, 
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Sell 





simple and is very durable. It is never known to wear foundry and car works. 
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PIG IRON PRODUCTION IN THE UNITED 
STATES, 1888, 


a 
American Mavufacturer. 
The publication in this issue of our report of furnaces 


in and out of blast December 1, which is the twelfth for 
the year, gives us an opportunity for arriving approxi- 
mately at the production of pig iron in the United 
States for 1888, assuming that there will be no violent 
disturbance during the present month. 

This estimate is based upon the capacities of furnaces 
in blast given in our monthly reports. Capacity, as is 
well known to all furnacemen, is a different thing from 
actual make, being somewhat in excess. What percent- 
age must be deducted from reports of capacities to arrive 
at actual weight approximately may be ascertained with 
a fair approach to accaracy by comparing what the 
make would be if capacities were made with what act- 
ual make is. This opportunity is given by the publica- 
tions of the American Iron and Steel Association. 

Vn this basis the estimated production of pig iron for 
1888 is as follows: : 





Fuel. j Gross tons. 
Garon ....cccccsscsdbiniosn shrcesmianoneubcinuiecsebesbinabensionennpebuneetes 49 3.352 
ADItHracite........0-cceeee 1 SE EI 1,° 74 983 
SEGA MEIG OG «icic'ss vcdensscaceassensecisuminiedpaecenuanihanins ie cendae 3,884.556 

WOE scssciieses 5,955,896 


The aciual prodaction for the first six months of 1888, 
as returned to the American Iron and Steel Association, 
was as follows: 





Fuel. Gross tons. 
CN ee ccacknaen aheuensemeiialataencniss' aE 
ADthracite ........ccccroorercecssrcncreessersstes sorccsccceresescessovecceess s — #86, 126 
OI oii ccccice cies caniinedinintaes debbdsveds<ssevecntiin’ ees 1,885,539 

TDOUAL ;cissosnscsccunnoteerestaaboinekésansctbdnscnbasseuduenencstesnbnesesan 3,020,092 


This would indicate that the total production for the 
last six months of 1888 was 2,935,814, or 84,288 tons 
Jess than the first six months. An examination of the 
table of furnaces in blast the first of each month, with 
their capacities, will show somewhat of a falling off iu 
the capacities of anthracite furnaces in blast the last six 
months as compared with the first six months of the 
year, and a slight increase in the charcoal and anthracite. 

The actual production of 1887 as compared with the 


estimated production of 1888 is as follows: 
Actual pro- Estimated pro- 





Fuel. duction, 1887. duction, 1888. 
Charcoal, gross tomS..........00--secsessereseeneees 516,234 496,352 
Anthracite, TOSS LODS ....cccccecccose-ceseserere 2,08; 837 1,5 4,988 
Bituminous, TOSS LONS......-cecceresceeveeee ove 3,813,067 3,884,556 

Wotals, STOOL TORG.«vcceccorercsevscnsivouseshes 6,417,148 5,955,895 


This indicates a decline in total production in 1888 
as compared with 1887 of 461,252 tons, or about 7 per 
cent. In,charcoal iron there has been a reduction of 
19,882 tons, or about 4 per cent. In anthracite iron a 
reduction of 512,859 tons, or about 20 per cent., while 
bituminous iron production shows an increase of 70,489 
tons, or less than 2 per cent. 

The condition of the blast furnaces in the United 
States on the Ist inst, is given in totals as follows : 


-—In blast-~ —Out of blast— 
Weekly Weekly 
Fuel. No. capaciiy. No. capacity. 
~ 13,270 95 11.329 
. 107 31,052 &9 23,082 
Bituminous.. 151 94,90 7 = 3,746 | 


DRANG, o.ccs vcccesutsaiataniemncrniaacschin Se 2 ee ae 69,157 
On November 1, the condition was as follows: 
-In blast Out of blast 

















Weekly Weekly 
Fuel. No. capacity. No. capucity. 
Charcoal......cccccsccrcecsrsccssccsesseeeeneeees 7 14,95 93 10,594 
MPU RCUIED. -. cenmienciesnscstecssebienmon | 0 28,442 99 25.092 
TARUROR GAG cicsinnacnegintesavsaensedecquects 141. 88.273 86 41,713 
OCB S, soceccccsccnecancnesvocceencnctesenere 313 130,720 278 177,999 


There were 2 less charcoal! furnaces in blast December 
1 than at the beginning of November, 10 more anthra- 
cite and the same number more bituminous, making a 
total of 18 more furnaces in blast December 1 than No- 
vember 1. 


THE WENSTROM MAGNETIC SEPARATOR. 





The Westrom separator has been in use for over four 
years at Dannemora and at a number of other mines in 
Sweden, and has therefore passed the experimental stage. 
It is capable of taking ore in large sizes, so that it is pos- 
sible to eliminate by concentration a good deal of waste 
rock without the expense of crushing it to a fine size. 
The Jron Age describes the machine as follows: 

“The machine has a stationary field magnet and an 
armature barrel consisting of a number of soft iron bars, 
separated from one another by a non-magnetic material. 
The whole is bound together by non-magnetic end rings. 
The bars are cut away alternately on the iuside to make 
one bar project only toward the north pole of the 


magnet and the next only to the south poles. This | 


gives each succeeding bar opposite magnetism. On 
each of the four sections of the magnet are wound 
fifteen pounds of copper wire. An Edison dynamo 





furnishes a current of 10 amperes and 35 volts. The 
ore is fed to the barrel by means of a hopper. 
The magnetic ore adheres to the bars of the barrel 
and is carried down past the first delivery shute. 
Below the machine the bars, departing from the influ- 
ence of the electro magnet, which is placed eccentrically, 
lose their power to hold the particles of magnetic iron 
ore and they drop off. ‘I'he particles of rock in the ore, 
being non-magnetic, drop off from the barrel almost im- 
mediately and fall on the first shute. The machine 
runs at a speed of about 30 revolutions, the power re- 
quired being relatively small. It is made in three sizes, 
one now being in use in New York, at the works of K. 
N. Riotte, 104 Washington street, having a diameter of 
barrel of 20 inches and a width of l5inches. It israted 
at 3 tons per hour and will take rock up to 1} inches in 
size.” 

The machine is employed not alone for separating mag- 
netic iron ore, but also for converter cinder, mixed ma- 
chine-tool filings, droppings from cupolas, and spent 
foundry sand. Old storage yards for pig iron have been 
dug up and the scrap picked out with profit. The ma- 
chine in New York, running pn Bessemer converter cin- 
der, obtained from 100 pounds of cinder 25 pounds of 
material containiog 70 per cent. of iron. From 100 pounds 
of cinder from another steel works 38 pounds of mate- 
rial were obtained containing 70 per cent. of iron. 





Manufacture of Girders. 

The substitution of steel for iron in girder manufact- 
ure appears to be makiug steady progress. The 
Moniteur des Intersts Materiels states that for the large 
new warehouses in course of erection at Buenos Ayres 
steel girders are specilied, and that, as these cannot be 
advantageously obtained in Belgium, the contractors, 
Halot & Co., Louvain, have had to place the order with 
the Rothe Erde Works, in Germany, a concern which 
makes a specialty of this kiad of work. As the order is 
for 5,000 tons, the Belgian iron girder rollers are asking 
themselves to what extent steel girders are likely to 
replace iron in the future, and how far their present 
practical] monopoly of the export business in large 
rolled girders is threatened by this preference for steel. 
The Moniteur draws comfort from the reflection that, 
while for the nine months ending September 30, the 
export of steel from Belgium was only 80,000 tons, the 
shipments of manufactured iron reached 210,000 tons. 

ae SEE ME SESE SSS ORL SRT 
New Process of Metal Plating. 

The Revue Scientifique gives an account of a process for 
depositing thin coats of metal upon other metals, which 
has been lately introduced by M.A. Levy. The in- 
ventor dispenses entirely with batteries and dynamos, 
the new process being based upon a double chemical 
decomposition. In depositing a layer of nickel upon 
either copper or iron, a solution of salt of the metal is 
prepared, preferably the acidulated chloride, and after 
the object has been scoured, it is suspended in the solu- 
tion at the extremity of a zinc wire, which partially 
enters the bath. The zinc is attacked by the salt, and 
it replaces the nickel in the chemical constitution of the 
solution, the object being consequently coverel with a 
layer of nickel. When this process is employed for 
Copper-platiug cast iron, M. Levy substitutes an alkaline 
bath in place of the acidulated one. 





McAuley’s New Fuel Process. 

The result of the tests of the McAuley pulverized fuel 
process at the works of the Warren (O.) Iron & Steel 
Company last week, on two furnaces, shows that the 
amount of iron gained pays for the cost of fuel used 
three times over, and that the total savings over the old 
way would amount to $451.20 per week, if applied to 
the 16 puddling furnaces alone. The following is the 
summary. 


Amount of iron charged, pounds..........cccccrereccscssssccssscoseeeeee DD 449 
Amount of iron drawn, POUNAS.................ccscercssevecsesssseesesere DS BUY 
Awount of iron gained, pounds.............ccccsserccccsssressssercceeee 2 860 
5 RAE a eee ms ...842 90 


Worth of fuel used, 33,794 lbs., at 90 cents a ton, per 
ton $15.30; cost of fuel used to puddle same amount the 
old way, 64,020—$28.80. Add difference in cost of fuel 
to worth of iron gained and it eyuals 5,640 or $28.20 per 
furnace, multiplied by 16, the number of furnaces 


amounts to $451.20 a week. 
ee 








Tue Mt. Vernon & Pan Handle R. R. (C. A. & C.) 
will give holiday rates of one and one-third fare for the 
round trip to all points on that road good going Decem- 
ber 24, 25and 31, and January 1, and good returning 
until Jamuary 3, 1889. Children between five and 
twelve years of age will be sold tickets at one-half the 
adult rate. 








USE AND COST OF FERRO-ALUMINUM. 





The Cowles Electric Smelting & Aluminum Company 
Lockport, N. Y., have issued the following iuteresting 
circular Jetter in regard to ferro-aluminum : 

The Cowles Co. has recently reduced the cost of the 
production of aluminum in iron, and this metal is now 
within the reach of all iron-workers, and is furnished 
in the shape which three years of experience and con- 
stant effort towards perfection has taught to be most 
desirable. 

We add to the purest commercial iron that can be 
obtained from one-tenth (1-10) to one-twelfth (1-12) of 
its weight of aluminum. 

This alloy is crushed to small size and placed in a hot 
ladle, and on it is poured the molten iron. The smaller 
the metal is crushed, the easier it melts. The alloy melts 
and incorporates itself with the iron, rendering it very 
fluid, and decomposing the occluded gas. This decom, 
position produces a light slag, which at once rises to 
the surface, leaving a very fluid bath free from gas. 

These conditions in practice produce a sharp and per- 
fectly solid casting. It makes a uniform grain and 
takes away the tendency to chill. It prevents to an 
appreciable extent sand scale, and increases the elas- 
ticity ofthe iron. It also reduces shrinkage. 

In low.grade iron it increases the strength ; but in 
first quality iron the strength remains about the same as 
without the addition of aluminum, but the structure is 
made so uniform that the metal works more satisfactorily 
in the ladle or under a tool, and its greater fluidity 
makes more perfect castings. Anyone of these improve- 
ments is enough to make the use of this alloy pay for 
itself. 

In making the best quality of steel castings one 
pound of aluminum is added to one thousand pounds of 
steel (that is, ten pounds of ferro-aluminum containing 
10 per cent. aluminum, or twelve pounds of ferro- 
aluminum, containing 8} per cent. aluminum). If the 
desired effect is only the prevention of blow-holes in 
cast iron, one-half this amount is sufficient. 

By adding the first amount (1 tb. Al. in 1,000 tbs. 
iron) more aluminum remains in the iron, producing the 
effects mentioned. The aluminum that prevents the 
blow-holes, does it by combining chemically with ihe 
gas which forms the holes, and therefore no longer exists 
as metallic aluminum. 

Using ferro-aluminum containing 10 per cent. alu- 
minum. (1 Al. to 10 iron.) 

To add 1-10th of 1 per cent.: 


To 100 tbs. Iron. To1,90 tbs. Iron. Tol ton (2,090 ths.) Iron. 
1 tb. ferro-al. 10 tbs. ferro-al. 20 tbs. ferro-al. 


To add 1-20th of 1 per cent.: 


To 190 tbs. Iron. To1.000 tbs. Iron. Tol ton (2,000 ths.) Iron. 
44 tb. ferro-al. 5 tbs. ferro-al. 10 ths. ferro-al. 


Using ferro-aluminum containing 8} per cent. alu- 
minum. (1 Al. to 12 iron.) 
To add 1-10th of 1 per cent.: 


To 10 ths. Iron. Tol.%0tbs. Iron. To 1 ton (2,000 ths.) Iron. 
114 tbs. ferro-al. 12 tbs. ferro-al. 24 ths. ferro al. 


To add 1-20th of 1 pe: cent.: 


To 100 ths. Iron. To1.000 ths. Iron. Tolton (2,090 ths.) Iron. 
10 oz. fer:o-al. 6 Ibs. ferro-al. 12 ths. ferro-al. 


The-Cowles Co. has produced in the last three months 
ferro-aluminum sufficient for five million pounds of 
castings. 

Under the recent reduction in price, due to the im- 
provements mentioned, the Cowles Co. sells ferro-alu- 
minum at 26 to 30 cents per pound, subject to discount 
on large orders, depending on the per cept. of alu- 
minum. No charge is made for the iron, and the 
amount of aluminum is determined in each lot by 
chemical analysis. To 2,000 Ibs. iron, add 10 tbs. ferro- 
aluminum. Cost, $2.60. Additional cost per pound of 
castings made, 13-100 of 1 cent. 

No estimate can be made of the saving of labor, when 
it is possible to avoid blow-holes; and this »mount, 
which is Jarge in every foundry, must be deducted from 
the cost of the ferro-alumiaoum to get the real cost of the 
improvement, and in many cases this will reduce the 
cost to a much smaller amount than that given above. 


Prize Competition in House Heating. 

The Metal Worker of New York offers $300 in prizes 
for desgins for heating a country house. The designs 
are to be for heating by hot air furnace, by steam, or by 
hot water. Two prizes are offered for each class, a first 
prize of $60 and a second of $40 for each. ‘These com- 
petitions are in continuation of a series which have 
taken place for the plan and elevation, the specifications 
and the estimate of cost for the same house. Plans and 
conditions are published in the issue of the Metal 
Worker of December 8. 
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STEEL VERSUS IRON FOR ROOFING. 





A controversy has been going on for some time in the 
columns of the New York Metal Worker on the relative 
merits of iron and steel sheets for roofing purposes. lt 
is urged that a good deal of material is sold as steel 
which is impure and simple, and that considerable 
quantities of the sheets sold are compound, the belief 
being expressed, at least in one case, that not a manu- 
facturer of iron roofing in the United’States is using a 
single sheet of all steel. A letter to the Metal Worker, 
from Mr. E. N. Thompson, of the Thompson Manufact- 
uring Co., Cleveland, contains the following: “ We 
begin with tin roofiag. This, as is well known, is laid 
in two ways: First, the flat seam, in which the lock is 
malleted down close all around the sheet. This takes a 
good quality of either iron or steel to do the work per- 
fectly. Second, the standing seam, in which a lower 
grade of steel or iron can be used, and still do perfect 
work. Either of these modes of laying require a better 
grade of jron or steel than any iron or so-called steel roof- 
ing manufactured by any manufacturer of iron roofing. 
The different kinds of iron roofing and siding can be 
grouped into three classes, so far as quality of material 
to be used in their maonfacture is concerned. 1. Roll 
roofing in which the standing seam is made on the roof, 
and in which the seam is somewhat similar to a standing 





seam tin. 2. Pressed standing seam roofing, in which 


the caps or standard seams are a part of the sheet itself. | steadiness of supply, and absence of smoke, are, of 
3. Corrugated, crimped, and beaded iron and roll-cap| course, great advantages. Several other Chicago mills 
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been strictly directed towards the construction of vee- 
sels for interior and coasting work. And in this direc- 
tion there has lately been- an immense advance in 
activity. Returns recently published by the United 
States Commissioner of Navigation show that 581 new 
sailing and steam ships, with an aggregate capacity of 
over 150,000 tons, were admitted to registration in what 
is termed the “domestic marine,” in the six months 
ending August. The number of vessels similarly ad- 
mitted in the corresponding period of 1887 was 471; 
with a capacity of a little over 105,000 tons. This is 
really a remarkable increase, and when it is added that 
the new vessels are finding plenty of profitable employ- 
ment, it will be evident that the revival seems likely to 
prove permanent.—[English Paper. 
Oil Fuel in Chicago. 

Railway Review. 

The use of oil as fuel in manufacturing on a large 
scale was inaugurated in this city this week. The com- 
pletion of a fuel oil pipe line from the Lima oil field to 
this city was announced some time ago. Thealtera- 
tions necessary for the change from coal to oil in the 
great steel works at South Chicago, have finally been 
completed, and the use of oil began on Thursday. The 
economy of the new fuel, in the matter of labor, is very 
marked. ‘Ten men now work a battery of 40 boilers, 
which formerly required 65 men. The cleanliness, 
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roofing, the separate caps of the latter being made of a 
better quality when made in longer lengths than the 
width of the iron. Now, we assert that an all steel 
sheet cannot be made by any sheet mill in the United 
States, and sold as cheaply as iron, or a mixture of iron 
or steel, to do the work required of it in the above classes 
of iron roofing and siding.” As bearing on some of the 
issues raised, one of the most prominent manufacturers 
of sheets in Pittsburgh writes: ‘“ Composite sheets in 
the gauges you name can be made in either of three 
ways: one side may be steel and the other iron, both 
sides steel with iron in the center, or both sides iron 
with steel in the center. We work both of the latter 
two methods every day, according as the stock may 
require to be used.” It is evident therefore that com- 
posite sheets are being made more widely than is 
generally known. 

ead ae 

Ship-Building in the United States. 

The shipbuilding industry across the Atlantic seems, 
like that of this country, to be reviving with remarkable 
rapidity. There is this difference, however, to be noted. 
In our own case the improvement in commerce has 
manifested itself particularly in the increased activity 
in connection with the construction of boats desigued 
for the ocean carrying trade. In America, on the other 
hand, it seems to be recognized that, thanks to their 
protective tariff, it is useless for ship-bailders to attempt 
to compete with their European rivals in this branch of 
the trade, and, as a consequence, their attention has 
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Fie. 2.—HAMILTON-CORLISS ENGINE—(See first page.) 


and factories are using the new fuel to some extent, and 
others are making the necessary alterations. The oil 
pipe company is seeking permission from the common 
council to bring its line into the city, and will probably 
obtain it, as popular sentiment against the smoke nuis- 
ance is daily growing stronger. 

In this connection it is interesting to learn that one of 
the leading Chicago roads has instructed its mechanical 
engineer to make plans for an oil-burning engine, to be 
used for switching purposes in the city. By a method 
of construction, recently illustrated in these columns, a 
locomotive can be used for burning either coal or oil at 
pleasure, without requiring any alteration. With an 
abundant supply of cheap fuel oil at hand, the railway 
companies ought to be able to avoid contributing as 
largely as they do to thesmoke nuisance in cities. 


oe 


Varnishing Paper. 

To make size for wall paper, breaksome glue up small, 
put it into a pail and cover the glue with water, and 
allow it to soak for ten or twelve hours, then add more 
water and boil until dissolved. Strain it through a 
muslin cloth and try the size on a piece of paper. [If it 
glistens, it is too thick; then add water. If it soaks into 
the paper, it is too thin. Be careful, especially in the 
first coat, to bear very lightly upon the brush and have 
plenty of size to flow freely from it, otherwise you may 
damage the paper. Give two coats of this, and when 
dry varnish with pale varnish, which should be applied 








very briskly, and leave off at the flow. 
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WESTERN CUT NAIL ASSOCIATION, 
Seer A 
Ohio Valley Manufacturer, Wheeling. 

After two or three meetings devoted to informal dis- 
cussions of plans and devices for the betterment of the 
cut nail trade, an organization of cut nail manufacturers 
was finally effected at a meeting held at the Benwood 
office in this city, on last Tuesday. All the factories 
between Steubenville and Ashland, Ky., were repre- 
sented, and the organization will be known as the 
Western Cut Nail Association, with Mr. J. N. Vance, 
President of the Riverside, as President, and Mr. 
Edward Hazlett, as Supervisor. The headquarters will 
be at Wheeling, and it will occupy the position in the 
nail trade of the defunct Western Nail Association, but 
with an enlarged scope, and with inherent power 
sufficient to enforce its own mandates and provisions. 
There are details that will not particularly interest the 
public, but which dovetail into the general plan with 
an effect that will be advantageous to both maker and 
consumer. The organization has nothing about it of 
the character of a trust, combine or pool, but is more 
of the nature of a co-partnership with a blending of 
interests for the purpose of mutual benefit and protec- 
tion; its object is not to prey upon the public, but to 
prevent jobbers and middle men from preying upon 
them. One of its primal objects is the absolute abro- 
gation of the cut-throat policy that has characterized 
the trade for some years past, aud the elimination of 
those petty annoyances and drawbacks that have demor- 
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alized the trade in the past. It will place no restriction 
upon production, but by a wise system of checks and 
balances, overproduction will not be stimulated, and 
the market will not be unduly raided ; this arrangement 
will enable the mills to operate on a more equitable 
basis, and will put the trade on a basis where the law of 
supply and demand will control it rather than a bush- 
whacking mode. 

One of the best things evolved by the meeting was the 
agreement to stamp out the pernicious custom that has 
crept into the trade of late, of permitting buyers to 
abrogate contracts at their will and pleasure. This has 
been a fruitful source of evil to the trade, and had be- 
come so common that a manufacturer had no depend- 
ence upon a contract until the goods were shipped and 
his draft was honored. It demoralized trade and was 
| an emphatic letting down of honorable business usages. 

Every country has statutory laws governing contracts, 
| and hereafter, as itshould be, the buyer must assume 
his just responsibility under the law. If the Association 
should acomplish no other object, the elimination of 
this pernicious custom will have a beneficial effect. 
Hereafter both buyer and seller will undersiand the full 
meaning of card rates ; there will be no $2 card, with a 
$1.75 selling rate ; but a card will be established and 
rigidly adhered to, and by the provisions and agree- 
ments of the Association all concessions must come 
from and through it. The present card was fixed at 
$1.90, ten cents off for car lots, and two per cent. off 
for cash. 
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The turn of the year finds maaufacturers generally in 
a very hopeful frame of mind. This arises partly from 
the unusually successful season just closing, and partly 
from the many signs of business activity in the imme- 
diate future. The evil effects of a national political 
contest are about over, and even the attendant distrac- 
tions of such an event appear to have been kept ata 
minimum. In whatever way we look, in the iron, steel 
and machinery trades, the aspect is substantially the 
same. 

In the iron mining and pig metal industries, there 
has been great activity. Instead of falling beluw pre- 
vious years, the output of the largest ore-producing dis- 
trict (the Lake Superior) has eclipsed all former records. 
Although there has been a slight decline in the pro- 
duction of pig iron (estimated at 7 per cent.) there has 
been a ready market for all grades, and the accumu- 
lated stocks at the end of the year will be very small. 

As indicated above, the activity in mining districts 
has resulted in a lively demand for pumps, rock drills, 
and mining machinery in general, and this state of 
affairs has not been confined to any one section of 
country but has been felt both East and West. 
manufacturers report their business doubled over 1887, 
and all unite in the verdictthat the outlook is extremely 
hopeful. In Chicago, the great supply market for the 
Northwest, inquiries are a trifle slack just at present, 
but there is an increasing demand for mining machin- 
ery for Australian and South American export. In 
Pittsburgh the inquiries are more for coal and coke 
machinery, while the demand for rock drills, etc., shows 
that the mining business all over the country is in an 


active and healthy condition. 


* 
* & 


The demand for steam plants appears to have been 
universal. One of the largest engine companies in 
Pennsylvania, if not in the country, reports 1888 as the 


Some 


heaviest in its history. A weil known concern in Rome, 
Ga., did 33 per cent. more business in 1888 that in 
1887. Central New York engine builders are having 
a rather quiet time at present, but the year’s business 
has been profitable and satisfactory, especially in orders 
for the South and Southwest. The same state of affairs 
exists in the case of Cincinnati concerns. Manufactur- 
ers of small automatic engines report an increasing 
demand for such motive power, the latest thing being 
the threshing of grain. New England establishments 
have had a busy year, and Indianapolis builders report 
much inguiry for electrical plants. Naturally, allied 
manufacturers, such as boiler makers and manufactur- 
ers of steam gauges, etc., have enjoyed a corresponding 


boom. 
* 
* * 


Manufacturers of special tools and machinery, iron 
planers, machine tools, etc., have as a rule been making 
additions to their plants, running over-time and show- 
ing other evidences of an active trade. Their prepara- 
tions for the coming year also indicate a hopeful feeling. 
Especially noticeable is the demand for heavy work, 
such as refrigerating, hydraulic, and rolling mill machin- 
ery. Orders are coming in freely from various sections 
of the South and West, the demand seeming to be gen- 


eral, and not confined to any one locality. Notwith- 





standing the present low price of steel rails and other 
rolled products, manufacturers are receiving frequent 
There 
seems to be an increased inquiry for hydraulic machin- 
ery, and for machinery used by linseed and cotton seed 
oil manufacturers, as well as for the manufacturers of 
shot and sheet lead. 


inquiries from rolling mill owners in the West. 


* 
* * 

Perhaps no branch of the machinery trade is experi- 
encing beiter times than concerns devoted to the con- 
struction of wood-working machinery. The leading 
centers of this industry are Ruchester, N. Y., Philadel- 
phir, Indianapolis, Chicago, and Cincianati. From all 
of these points come reports of heavy gains in the vol- 
ume Of business in 1888, ranging fron 20 to 40 per cent. 
The remarkable thing about it is that even the presiden- 
tial election did not materially interfere with orders, 
some concerns even reporting an increase in demand 
during October and November. A great deal of wood- 
working machinery is going to the South these days, 
while Chicago firms are especially active in filling orders 
from Washington Territory, California, and other far 
Western points. : 

* * 

That there is the greatest activity in lines connected 
We 
presume the iron and metal roofing trade never enjoyed 


with the building trades goes without saying. 


a more prosperous year. 
works in Ohio, which are located at Cleveland, Canton, 
Cambridge and Cincinnati, we can say that they have 
done a business in 1888 from 50 to 75 per cent. in excess 
of 1887. 
demand for delivery early in the year, go to indicate a 
lively trade in 1889. 
working machinery have had a good year, and though 
trade.tis a little quiet at present, the outlook is propi- 


Speaking for the principal 


The advance in the raw material and the 


The large manufacturers of clay- 


tious. Manufacturers of contractors’ plant machinery, 
hardware, elevators, plumbers’ and steam fitters’ sup- 
plies, heating apparatus, miaeral wool, wire goods, nuts, 
bolts, etc., make a generally good showing. 

x» 

In those industries peculiar to New England and the 
Southern States, the present conditions are favorable. 
Tobacco machinery is manufactured at two points in 
Ohio, Dayton and Cincinnati, and both these firms say 
they have orders that will keep them busy during the 
entire winter. In the line of textile machinery the 
outlook is best indicated by the fact that, in New Eng- 
land, there is a disposition among cotton manufacturers 
to voluntarily advance wages. Southern manufacturers, 
however, are only just recovering from the effects of 
the yellow fever scare. The flour machinery trade is 
almost a business by itself. This branch is at present 
greatly depressed on account of the unsettled condition 
of the wheat and flour murket, attributable to the 
September corner in wheat. The growing crop of win- 
ter wheat is, however, in first class condition, and a 
corresponding brightening in the outlook of industries 
depending upon it is noticeable. Reports of the same 
general tenor come from Dayton, 0., Columbus, O., 
Richmond, Ind., and Philadelphia, Pa. Sales of paper 
mill machinery have exceeded those of any previous 
year. - 

% 


remembered that ail kiuds of mauufaciured goods are 
selling at very low prices in comparison with the cost 
of labor and material, except such as are sustained in 
prices by trusts, combinations or agreements among the 
manufacturers. Our conclusions are that there will be a 
large business done during 1889; that the demand will 
be probably somewhat in advance of the supply; that 
manufacturers who are well located and who attend 
closely to the cost of production and the expenses of 
their establishments, will reap good profits; that money 
will be easy, and that those manufacturers who produce 
goods superior to the average in quality and finish will 
be rewarded by orders sufficient to keep them actively 
employed.” ° 








A NEW SHOP AND ROLLING MILL LIGHT. 

Among recent inventions, few will as strongly appeal 
to the business sense, and pocketbook as well of manu- 
facturers as a new method of shop lighting just intro- 
duced in Cleveland. While the advent of the electric 
light was at first hailed with enthusiasm, its continued 
use has developed drawbacks which from year to year 
have become more apparent, partly from the inherent 
defects of the light, and partly because of the increased 
demands and exactions on the part of the user. It has 
come to be generally admitted that because of its intense 
shadow the arc light is not well adapted for shop work 
requiring the even lighting of large areas, while the 
cost is not inconsiderable whether the lights be fur- 
nished by some company or whether they are run by a 
special plant. 

The writer had an opportuuity one evening this week 
of inspecting the new light in use by the Excelsior 
Machine Shops, the Paige car wheel works, and the 
rolling mills of the Britton Iron & Steel works, and even 
the most superficial inspection must suffice to establish 
the immeasureably superior qualites of this illuminant 
over any other now known. The queer part of it is that 
in place of complicated machinery nothing is shown 
beyond huge oil lamps either stationary or portable, 
connected by either fixed pipes or rubber tubing with a 
tank into which a pony pump compresses air at a 
pressure of from 15 to 20 pounds. Nothing further is 
needed for a full understanding. The lamp yields a 
light of 1.000 to 1,200 candie power which is steady 
and mellow and has none of the blinding effects 
of the electric light. The portable lamp consists of a 
strongly made twenty-gallon can, the oil in which is 
forced into the burner by pneumatic pressure, so that 
combustion takes place only when the oil is atomized. 
Proof of the absolute combustion is found in the absence 
of all smell and smoke, the flame measuring about five 
inches in diameter and three feet in height. In the 
fixed lights the lamps are erected on posts and are sup- 
plied by oil from a common source, the air compressor 
being connected in a simiiar The entire 
Britton Rolling Mill is lighted by six of these lamps, 
The Excelstor 
Machine Works, with five lamps, are at an expanse of 


manner. 
costing in the aggregate 8 cents an hour. 


64 cents an hour for all their lighting, and t8e immense 
| main shop of the Paige car wheel works is lighted by two 
of these portable lamps, at a total cost of three cents an 
hour. 





Reports are alse at hand from many branches of 
manufacture closely allied to the machivery trade, such | 
as belting, forges, blowers and exhaust fans, punching | 
and shearing machinery, tinners’ machinery and tools, | 
railway appliances, etc., all speaking in like hopeful | 
terms of the immediate future. The only exception | 
seems to be the brass-workiog industry, which, for the | 
time being at least, is considerably depressed by the 
grip of the French copper syndicate, the result being 
that large jobbers, refusing to have faith in the per- 
manency of the corner, will not purchase freely. 


* 
* * 


The most conservative opinion that has come under 
our notiee, is the following from a well-known Phila- 
delp&ia drm to the Baltimore Manufacturers’ Record: 
“There has been an increased activity in manufacturing 
interests lately, but we think this act vity applies more 
to preparations for manufacturing than to the production 


and sale of manufactured goods. The country may be 


entering upon a prosperous peried, but it must be | interest. It is the work of Lieutenant Austin M. Knight, 


| In testing the light, the writer had no difficulty in 
| reading agate print two hundred feet away from a lamp, 
being bimself on the outside of the shop. 

The lights are just being introduced by the Industrial 
Lighting Company, of Cleveland, (Clarence R. Britton, 
General Manager, Kendall Block) and bids fair to 
supersede all other modes of lighting for foundries, 
rolling mills, sheds, shops, yards, etc. Its cost is nomi- 
nal, one of the concerns using it having earned the cost 
of an entire plant in three days’ work through being 
enabled to run a full night turn on aclass of work which 
it had been found impossible to do with the use of 
electric light. 
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THE EXPLODED STEEL GUN. 
Concerning the recent test of the heavy Bessemer stee! 
gun cast for the ‘tovernment by the Pittsburgh Steel 
Casting Company,the following official, published in 
the Army and Navy Journal of December 15, will be of 
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who is in charge of the Proving Ground at Annapolis, 
Md.: 

In preparation for the test a hydra-pneumatic car- 
riage, which had been in use several years ago in firing 
with the earliest 6 inch B. L. rifles, was adapted to this 
gun, and tested by firing a standard 6 inch gun. The 
gun and carriage were mounted on a velocity platform. 
A shelter was constructed about the gun of heavy yel- 
low pine timbers 12x12x20. Of these a double row was 
erected on each side of the gun, and two layers were 
placed over the top, completely erclosing the gun, but 
leaving sufficient space on either side for working. The 
shelter was about 16 ft. wide, by 8 ft. high and 28ft, 
long. It was likewise strengthened by shores and 
struts. Otherwise all preparations were made for a 
rapid firing test, as in the case of the statutory tests, 
given to the 5, 6and 8inch guns. The gun was, of 
course, carefully star-gauged. There were present 
representatives of the Pittsburg Steel Casting Company 


the president, superintendent, secretary and 
treasurer. There were also. present the Superin- 
tendent and many _. officers from the Naval 


Academy, and several representatives of the press, most 
of whom came at the request of the manufactures of the 
gun. Before firing began, I was asked by Mr. Haines. 
worth if I was willing to fire a preliminary round with 
reduced charge to heat the gun, as he attached much 
importance to the temperature of the metal. To this, I 
replied that a preliminary round would be fired to in- 
sure the fitting of the gas check. He then asked further 
that an interval of 15 minutes should be allowed to 
elapse between the round and the beginning of the test, 
in order that the heat might penetrate througbout the 
mass of the gun. To this I assented. In addition to 
the shelter above the gun already described, all possible 
precaution was taken to guard against dangers if the 
gun shonld fail, and everyone was required to take se- 
cure cover. The president and superintendent of the 


Pittsburgh Company were so _ placed, that 
while entirely secure, they could watch the 
gun with a mirror. At 2:20 Pp. m. the first 


round was fired from the gun to fit the pad. The charge 
used was 36 Ibs. of brown prismatic powder O. P, with 
a common shell of 100 lbs. in weight. The record of 
the charge from previous firing wasI. V. 1,700 p.s., 
pressure 10.5 tons. The- performance of the gun, car- 
riage, breech, mechanisn, etc., was, in all respects, nor- 
mal. After the delay of 15 minutes requested by Mr. 
Hainesworth, test was begun, it being proposed to fire 
10 rounds as as rapidly as possible with charges 
of 484 lbs. of brown prismatic powder O. P.C. The 
record of this powder shows for this charge an I. V. of 
2.000 p.s., and a pressure ot 15 tons. In the first round 
the gun burst. Twenty large pieces were recovered. 
The breech was tora oft in an almost imperfect ring, 6 
inches long, and blown to the rear a distance of 130 feet 
The breech plug remained in this piece locked, and was 
unlocked and withdrawn exactly as usual, without any 
effort. The pressure gauges were not injured. Their 
record are as follows: 32,690 lbs., 31,170 lbs., 31,010 
lbs., av.—31,624—14.1. The muzzle and forward chase 
of the gun in a single piece was thrown 10 feet to the 
front. A Jarge fragment, weighing about 600 lbs., es- 
caped from the shelter and fell 90 feet away. The 
shelter was destroyed, though it sufficed for its purpose, 
and the roof of the velocity battery was completely 
wrecked. The appearance of the fracture is in many 
cases very peculiar. Only two flaws have been detected, 
but there is a striking lack of uniformity in the granulation 
at different points. An attempt will be made to illus- 
trate this clearly by photographs. The projectile has 
not been found yet. It was at first thought to have en- 
entered the butt some 10 feet above the point aimed at, 
but this is found not to have been the case, and I am 
disposed to think that it passed either over or to the left 
of the butt and fell inthe water. It may, however, be 
found in the butt. 


Relative to the cause of the failure of this particular 
gun, the American Manufacturer is authorized by Mr. 
Hainesworth to say that his belief is that it failed as the 
result of his own mistake in tempering or hardening the 
inside of the gua more than the outside, his purpose be- 
ing to avoid ‘erosion. Mr. Hainesworth thinks that if 
the gun had been left in its normal condition after 
casting it would have answered the tests. This mistake 
in giving a higher temper to the inside than to the out- 
side resulted in a variety of internal strains which ser- 
iously weakened the gun, and caused its failure. 








FOUR THOUSAND YEARS. 


ee aw A 
BY J. F. ELSOM. 
Written for the Iron Trapg Review. 


Allowing the waves of memory to backward roll, we 
stand in the misty past when the inhabitants of our 
planet were few and far between, scattered over a very 
wide area. There was little if any intercourse between 
the isolated communnities wherein they dwelt. Thus 
it came to pass that the intellectual and mechanical 
achievements of wise men, discoveries which might 
have been productive of blessings to all posterity, were 
lost with the decay of the community in which they had 
been known, and the entire brain sweating process must 
be repeated by later savantshefore the waiting world 
would be benefitted by the results. 

Chemists and assayers of to-day boast of many great 
discoveries in the art of treating ores, but the ancient 
Egyptian understood how to fuse metals directly from 
the rude ore; in fact,even at this late day and age they 
wonld be considered very skillful metallurgists, but this 
art died with that ancient people, and was not again at- 
tempted during the protracted period of decay which 
followed the goldenera of prosperity and civilization. 
The art of casting bronze and iron, which is a Jate dis- 
covery among us, was well known and in constant use by 
the ancient Assyrians. To-day we read in the technical 
journals of the possibility of manufacturing malleable 
glass, but the art wasuniversal in the time of Tiberius. 
Away back in those darkened times Pliny tells us of the 
finely equipped laboratories of the discoverers of the 
process, which was destroyed in order that copper, silver 
and gold should not be dishonored, as it was feared they 
would be, by the introduction of malleable glass. 

If our technologists would keep better posted on the 
ancient history of discovery, they would be guilty of 
fewer of those gross blunders by far too common. In 
the great disputes which intervened between the incep- 
tion and completion of the Suez Canal, see what an 
amount of ridicule and abuse followed the supposition 
that a difference of some 10 metres existed between the 
altitudes of the Red and the Mediterranean seas. Keen 
reading scientists like Laplace declared this to be an im- 
possibility, proving the universal level of the sea’s 
surface all over the world, and not until after repeated 
and expensive trials would the engineers be convinced 
that their statements instead of the statements of La- 
place were at fault. Analogous to this was the conflict 
of science at Corinth over two thousand years before, 
and then Strabo supported by the illustrious Arch- 
_imedes settled the dispute concerning the canal at Cor- 
inth. 

Again, science at that period of antiquity was confined 
to the favored few, for we read of mathematicians, as- 
tronomers, priests, architects, sculptors and painters 
alike who were obliged by kingly decree in the interests 
of the public, to execute work which in our day is 
confined to the common laborer. With the refining 


influences of advancing civilization, the accumu- 
lation of wealth and power always  follow- 
ing this advancement, naturally wrought class 


distinction and divisions of iabor, hence kings and 
rulers in their pursuit of glory, magnificence and fame, 
attempted the erection of costly palaces, superb temples 
and gigantic monuments. Then scientists and artisans 
began to be recognized and the post of architect was 
founded and was highly honorable as well as very luc” 
rative. Then, as many of us, doubtless, have seen, 
were graven on the most ancient quarries of Egypt the 
pedigree of twenty-three generations of one of the 
Psametik court architects. All his ancestors had 
| been architects like himself, and all had been endowed 
| with high priestly honors. As much as seven hundred 
years before our era, royal architects had been appointed 
iby the Assyrians, as we are thoroughly apprised by 
ancient tablets, and as for the architects of ancient 
|Rome we recognize their statuesin the magnificent 

works which they have left behind them and which 
serve as models for the modern architecture. 
| In view of the fact that the ultimate origin of archi- 
| tecture is directly traceable in its first brilliant prosperity 
in the East, so was engineering as a science first recog- 
Whether the Chaldeans and Babylonians inde- 





' nized. 
pendently developed the latter or whether they borrowed 
it from the ancient Egyptians, remains a question for 
debating societies. Each were an agricultural people, 
inhabiting a fruitful p'!ain traversed by a mighty stream 

|which only required irrigation to be productive of 

| bountiful harvests of grain. Under these and like 
necessities were derived in both places over four thous- 


THE total reserve stocks of coke pig metal in this and yearsago the most ingenious manner of irrigation 


country amount to 166,000 tons. 


known to the civilized world, whose ruins fill with as- 


mum | 
tonishment and strike with awe the beholder of to-day, 
when even the names of the engineers who planned 
them have long been buried in the debris and dusts of 
oblivion. 

Probably the most ancient and enduring structures of 
stone were erected through religious motives, which, in 
fact, were the foundation of all the more marvelous 
structures. The largest and most enduring stones were 
selected for the temples and sacred edifices. The pyra- 
mids of Gizeh are doubtless the oldest structures, the 
date of whose erection may be given approximately. 
There were sacred edifices, esteemed even more sacred 
than the temples and royal palaces, erected as places of 
concealment for the earthy remains of their despot 
rulers, who trod upon their cringing devotees with 
an iron heel of despotic power, whose souls, in accord- 
ance with ancient Egyptian belief, would return to take 
possession thereof, after the lapse of 3,000 years. 

Although constructed over four thousand years ago, 
the masonry of the pyramids, aided by Egypt’s pro- 
pitious climate, is to-day in a state of perfect preserva- 
tion, a miracle to all beholders. Almost beyond the 
range of computation was the amount of human power 
brought into requisition by the kings in the transporta- 
tion of the needful blocks, from the quarries to the 
building sites, and even the statue of Rameses the 
Great, which weighed upwards of eight hundred tons, 
was moved by men as the well-preserved panel repre- 
sentation shows us. 

When the number of the objects to be removed in- 
creased. when they became heavier and more colossal in 
proportions, mere human power must of necessity have 
become exhausted in the effort of transportation. 
Flesh and bones no longer sufficed. When the huge 
block, weighing twelve hundred tons, upon which now 
stands the equestrian statue of Peter the Great, in St. 
Petersburg, was carried to its place of destination, it 
was found almost impossible to supply the requisite 
amount of power; even the iron cylinders on which it 
was rolled were crushed, and had to be replaced by a 
harder metal. The old Egytians, in order to further the 
progress of their huge granite blocks and _ colossal 
statues, made granite roads from the shores of the Nile 
to the place of erection, and Herodotus, who saw these, 
admired them more than he did the pyramids. 


While we find the old Eygptian mode of moving 
colossal statues frequently depicted, we have no author- 
ity upon their manner of erecting obelisks weighing four 
hundred tons, certainly afar more difficult task than 
the transportation of the heavy blocks. Monoliths, 
similar to those of the Egyptians, were erected by other 
nations ; none of them, however, were as tall as those of 
the ancient inhabitants of the Nile valley, and the 
Egyptian obelisks in Paris and Rome are the tallest of 
their kind in Europe. In the temples of Baalbec, 
erected under Roman government, we found the largest 
stones that had been used since the structures of the 
Pharaohs, but they do not by any means equal these. 
The removal of these stones must have conatantly given 
rise to reflections concerning the feasibility of replacing 
the enormous expenditure of human strength by me- 
chanical contrivances. Putting such thoughts into 
practice, however, was dependent on metals. 

The question has often been asked whether these 
ancient Egyptians were acquainted with steel ; yet there 
is no reason for supposing this not to be the case. Iron 
was known from the earliest historic period to the races 
within our horizon. Homer makes frequent mention of 
it in his writings. On the wall paintings of the Egyp- 
tian tombs in Thebes we saw butchers sharpening their 
knives on pieces of metal of a bluish coloring, which, 
without doubt, is intended to represent steel. Ironis 
found in enormous quantities about the ruins of Assyrian 
palaces, andthe inscription on the tiles tells of the iron 
fetters with which the prisoners were bound. Even in 
the Great Pyramids may be seen a piece of ‘iron which 
must have lain there for four thousand years. 

The iron which the Africans of the present day pre- 
pare by simply melting the crude ores over charcoal, 
| approaches our forged iron very closely ; and similar to 

it, we must conclude, were the simple preparations of 
iron employed by the ancient Egyptians. There needs 
but a slight addition of carbon to such iron to produce 
steel; in fact, I have seen a fair quality of steel retained 
unintentionally, in the primitive clay ovens of the African 
artisan; hence the pertinency of the query, Why 
should it have been unknown to the Egyptians? It was, 
without doubt, discovered and employed by them in 
their masterly works, as is assumed by Sir John Hawk- 
' shaw, than whom no better authority for historic data 
' exists. (Continued. ) 
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COLUMBUS MACHINE CO., Columbus, O. 


—~—MANUFACTURERS OF— 


Blast Fumace, Stationary, Portable and Heist Steam Enoines, 


Boilers, of all descriptions; Rolling Mills; Drop Presses; Shears for Rail, Bar and Plate Rolling Mills ; 
Punches and Shears—Single and Combined ; Boiler and Sheet Iron Rolls—Hand or Power ; 
Boiler Makers’ Shears and Punches ; Shafting ; Couplings ; Hangers and Pulleys. 


»» Blowing Engines, and Blast Furnace Work in all its brarches, a specialty. 
4 Also HEAVY CASTINGS AND MACHINERY WORK. 
par-BLAST FUKNACE ENGINES ON HAND. 








be ** drawn. 





C,H, PRESLEY & (0,, “cckvicand, 0: 


Tools, Supplies and Machinery. 


SHIPMAN ENGINE, BOSTON MODEL, 


FUEL, Kerosen2 Oil. AUT 'MATIC in Fuel and 


You can be y‘ ur own engineer and fireman. 

It consutce: only the anount of fuel it re 
quires for the power taken. Puts out its own fire 
and re-lights 1t when more power is required. 

The moment the work is done the fuel expenre 


tops. 
“ tts fuel has no du t, and the fire never has to 
D ’”” 


Ifyou have only one hour’s work to do, you 
ean get up as eam pressure of 100 pounds, do the 
hour’s work, put «ut the fire. and the consump- 
tion of fuel wi!l not exceed one hour and seven 
or ten m'nutes. at a cost not to exceed three or 
five cents per H. P. i 

Engine can be seen running at our store. 


ALL FOR 


Agents for 


Water Supply 





INSURANCE POLICY RECISTER. 


Is needed by every Manufacturer. 


ONLY ONE DOLLAR. POSTACE PAID. 


We will send the above Register as a premium, to all new subscribers, who send in 
their names fer the [Ron TRADE REvIEw, for one year. 


THE CLEVELANO PRINTING & PUBLISHING CO., 


PUBLISHERS, 
CLEWVWELAIND. 


Price, $3.00. 


for one year. 


©. 





THREE DOLLARS. 





EXTRAORDINARY OFFER. 





For One year at simply the Subscription Price of the Iron TrapE Review, $3.00. 


In other words, Texas Siftings, the Leading Humorous Journal of America, a $4 paper, 

for nothing. 800 Pages, 1,500 Illustrations, Free. 3,0U0 columns given away. 

To every person who, between now and January 3lst next, will rubscribe for the Iron Trape 
REVIEW, one year, and pay the yearly subscription price, $3.00, we shalisend FKKE FOR ONE 
YE *R a copy, weekly, of the celehrated [ilustrated Humorous Paper, Tex.s ~iftings. 

The subscription price of =:ftings is $1 a year. ; 
the leading arti ts and caricaturists of the day. Itis published in New 
reputaticn. Both new subscribers and those who renew their subscriptions to the IRON TRADE 
Review will have the privilegs of this offer. 

Kemember that Texas Siftings is offered free only to those who subscribe for.the Iron TRapDE 
Review between this date and January 31st next. 
Usually when two papers are *‘ clubbed,”’ or offered together, a small discount off the price of both 
is given, but never have two been offered for the price of one. 

WE OFFER A 83 AND A 84 PAPER FOR THE PRICE OF THE FORMER. 


No one but an Iron Trape Review evbscriber ean cet Siftings for less than $4 a year. 
The subscription to the !ron Traps § 
Postal Note, or otherwise, and we shall order the publishers to mail Siftings from New York free 


It is a 16-page paper, profusely ulustrated by 


Yerk and has a National 


No such offer as this has ever been made. 


Revirw, $3, shovld be sent direct to us by P.O. Order. 


THIS OFFER IS NOT OPEN TO eCpecererrs WH9 SEND SUBSCRIPTIONS TO US 


ROUGH AGENTS. 


THE CLEVELAND PRINTING & PUBLISHING Co., 
Proprietors [ron TrapE Review. 


Cor. St. Clair and Wood Sts., Cleveland, 0. 





IRON ORE IMPORTS AT PHILADELPHIA. 





The Philadelphia Record says that “ forty large Eng- 
lish steamships have, within tne past week, been char- 
tered to bring iron ore from various Mediterranean 
ports to Philadelphia. These steamships, which are of 
that class of sea rovers known as ocean tramps, have a 
tonnage capacity of 55,000 tons and carrying capacity of 
75,000 tons, so that this isan extraordinary amount of 
business for this port, considering the time the charters 
were made 

“The regretful part of this affair is that most of these 
vessels will leave this port in ballast, and seek return 
cargoes at some other American port, either Baltimore, 
Boston, or New York. Probably not more than five or 
six of them will be fortunate enough to secure an out. 
bound cargo here. The other vessels will therefore be 
compelled to add the expense of moving from this to 
another port to the cost of bringing the ore to Philadel- 
phia. 

“This state of affairs is the direct result of the dis- 
crimination of freight rates by the railroad companies 
in favor of other cities, which has driven the grain 
trade away from Philadelphia and almost paralyzed the 
commerce of the port. The fact that it is difficult to 
get out-bound cargoes from Philadelphia adds to the 
freight rates to this port, and in that way also tends to 
restrict the business to the port as well as the trade out 
of the port. 

“But notwithstanding these drawbacks nearly all of 
the passenger steamships of the Bermuda Royal Mail 
line, which run to the Windward Islands, have char- 
tered to bring cargoes to Philadelphia from Demerara, 
and several vessels of the Atlantic and West [ndia lines, 
which run out of New York, find it profitable to bring 
cargoes here. All of these vessels, however, have their 
headquarters in New York, and they run from that 
port because they cannot depend upon Philadelphia 
for outward bound cargoes. Nearly all of the vessels 
mentioned will load out-bound cargoes at New York, 
which they should naturally receive at this port. 

‘¢ The fleet of iron ore vessels from the Mediterranean, 


to which‘reference hasJbeen made, includes the steam- 
ships Aberlady Bay, Colona, Hawarden, indian Prince, 
Kate Fawcett, Roxburg Castle, Southgate Unionist, 
Henry Anning, Newnham, Ocean Prince, Brookfield, 
Guilford, Blagdon, Cheviston, Guy Colin, Eddystone, 
Eddlethrope, Folshaw and G'endon. 

“The steamships Lord O’ Neil and Lord Lansdowne, 
from Liverpool, and the Caromela and Mineola, from 
continental ports, swell the list larger than has been 
known for a long time past. From South America the 
steamships Orinoka, Bermuda, Flam borough, Barracc uta 
and the Ossino are also making for this port.” 

EO SEER 
Mines and Mineral Resources of India. 
Moral and Material Progress and Condition of India, 1886-’s7. 

Out of 105 collieries there were 69 at work during th: 
year. They employed 24,794 hands, as compared witn 
22,745 in the previous year, and the total output of coal 
rose from 1,294,221 tons to 1,388,487 tons. The total 
imports of coal from Europe and Australia during the 
year were 765,668 tons. The largest proportional 
increase took place at the Assam and Umeria coal fields. 
The Nizim’s Riilway has now reached the Singareni 
coal fields, in the Kistna valley, so that before long that 
coal will displace imported coal on the Hyderabad 
Railway and on the Madras railway system. Arrange- 
ments are being made for using coal from the Dandot 
mine on a part of the Punjab railway system, and 
investigations are being made into the three known coal- 
bearing areas of Upper Burmah. The Chindwin coal 
is already used to some extent on river steamers. Coal 
from the Assam mines is said to have come into 
the Calcutta market, and to fetch as much as 14 rupees 
per ton. 

Iron is worked to a limited extent, after native methods, 
in all provinces and in many districts. The Barrakur 
Iron Works, which have, within a radius of five miles 
excellent coal, iron, and lime, did not pay during the 
year, the stock of pig iron rosefrom 677 tons to 3,683 
tons and there were few buyers. Everywhere English 











iron is in common use, and generally undersells the| 


local product, 


THE FUTURE OF THE LAKE ORE TRADE. 





Commenting on the Iron TrapeE REviEew’s iron ore 
figures of last week, the Railroad Gazette (New York) 
says : 

As about $16,000,000 was distributed last year in 
mining and transporting the ore mined in the Lake 
Superior region, and probably about an equal amount 
this year, any forecast as to the continuance of this 
expenditure in its present locality is of interest. It is 
probable that fully 7,000,000 tons of ore could be mined 
next year if the demand and transportation permitted it, 
and with these limitations an estimate of 6,000,000 tons 
will probably not be found much larger than the actual 
output for 1889, unless sume unforeseen disturbance of 
trade occurs. The production of iron in this country 
may be less this year than last, as there was a decline 
which commenced in 1883 and culminated in 1885. 
But there was no decline in shipments through the St. 
Mary’s Falls Canal, except during one year, as will be 
seen from the table showing the shipments of iron ore 





by that route, and our make of pig iron, both in gross 
| tons, from 1880: 





| es irom ore , Pa 
rough canal. ig iron. 
. SAREE weenes) “GET te 3,835,191 
1881.... 748,131 4,144,254 
1882 987,060 4,623,323 
1883. 791,732 4,595,510 
1884, 136,071 4,097,86 
1885. 1,238,132 4,044,526 
1886.... 2,1 87,809 5,683,329 
SSS CEE: PREAH EIS 2,497,713 6,417,184 


It will be seen that though for 1882-85 there was a 
decrease in our make of pig of 587,800 tons, the ship- 
ments of ore through the canals increased during that 
time by 257,000 tons, 1883 being the only year in which 
there was not an increase, and it is doubtful if the pro- 
duction of ore on Lake Superior will be seriously 
restricted for several years. 





A SERIES of experiments, lately made by a French 
machinist, are said to have proved that steel loses 
| weight by rust twice as rapidly as cast iron when ex- 
| posed to moist air. 
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Blast Furnaces:— 

The new furnace at Trussville, Ala., is practically 
completed. It will go in blast in January. 

The citizens of Jefferson, Tex., have donated property 
to secure the building, by John Kruse, of Chicago, of 
a blast furnace. 

The second stack of the Woodward furnace plant in 
Alabama has gone into blast, and both furnaces are now 
running successfully, making an average of 200 tons per 
day. 

The work of re-lining the Grace Furnace, of the 
Bier Hill Iron & Coal Co., begun Dec. 1, and will be 
the quickest job of the kind ever done in the valley.— 
[Youngstown (O.) Telegram. 

Pittsburgh’s 20 blast furnaces are all in blast, making 
pig iron at the rate of about 1,000,000 tons a year, which 
is an average for each furnace of 50,000 tons per year, 
or over 961: tons per week.—[American Manufacturer. 

The Kosena Furnace, of this city, for the week ending 
Saturday, December 8, turned out 1,122 tons of first 
class iron. This is the largest output of the furnace in 
the time given since it was erected.—[New Castle (Pa.) 
Guardian. 

The new blast furnace of Laughlins & Co., of Pitts- 
burgh, now in course of erection, will be one of the 
largest blast furnaces in Allegheny County. It will he 
22 feet bosh and 80 feet high. ‘There will be four hot- 
blast stoves 21 feet in diameter and 80 feet high. The 
foundation for the furnace is finished and the iron work 
is being put up. 

Lynchburg Furaace, at Lynchburg, Va., which has 
been undergoing repairs for the past five months, has 
resumed operations. The repairs which have been 
made to the furnace are extensive, and consist of entire 
new fire-brick, from hearth to hopper, new bosh and 
crucible jackets, new bel] and hopper, new sheet iron 
roofs. AJl the machinery, boilers and pumps were 
overhauled, and new trestles and floors were made to 
the stackhouse. The capacity of the stack has been 
increased to 50 tons per day. 

Isabella Furnace No.1, of the Isabella Furnace Com- 
pany, at Etna, Pa., near Pittsburgh, is 18 feet bosh, 75 
feet high, 11 feet hearth, and 14 feet atthe top. This 
furnace has made the following number of tons of 
Bessemer pig iron for the weeks ending as noted below: 





Tons. * ons 
October 6 ..........0.0-......... 1,635 | November 10.................... 1,503 
a eS NER Seer 1,564 ote ) |, RARE 1,798 

DD scéssuis aoa 1,635 a | ERAS OL. 1,77 
aE CRETE SO gS Cee 1 A22 
November 3..........0.2+ ssses 1,698 hig Re 1,766 


This is a total of 16,634 tonsin ten weeks, or an aver- 
age of 1,663 tons per week. 

The great charcoal blast furaace of the Ashland Iron 
& Steel Company, which went into blast in this city 
April 3d, 1888, has proven itself to be the largest pro- 
ducer of charcoal pig iron ever builtin the world. It 
has already beaten any daily record ever ma '‘e, and 


even its excellent work will be improved upon as the) 


plant grows older and the necessary conditions for suc- 
cessful operation are brought to perfection. The total 
amount of pig iron manufactured up to December 3lst 
(the balance of the month being estimated on the basis 
of last week’s run) is 12,870 gross tons. To make this 
amount of pig iron it has consumed 20,000 gross tons of 
ore; 780 tons of limestone, and 1,167,000 bushels of 
charcoal. The average run now is 85 tons daily, and 
this with mixed charcoal from soft and hard wood. 
The furnace has reached a daily run of 100 tons, and 
manager Hunt is still unsatisfied, and proposes to push 
up the figure to 125 tons.—[Ashland ( Wis.) Press. 





Rolling Millis and Steel Works:— 

Jas. P. Witherow & Co., Pittsburgh, are now bidding 
on seven new iron and steel plants to be erected in the 
South during the next year. 

John Illingsworth’s steel works, in course of construc- 
tion at Harrison. N. J., fell recently. Jos. Norton and 
Peter Matthews were seriously hurt and eight other 
workmen more or less severely injured. 

The Clapp-Griffith furnace at Graff, Bennett & Co.’s 
Millvale mill, recently purchased by Scott & McLean, 
iron and steel brokers, has been sold to the Mexican 
[ron Company, whose works are at Durango, Mexico. 

The nail mill at Shoenberger & Co.’s establishment, 
Pittsburgh, has been closed down since July last on ac- 


o unt of the nailers having demanded 25 per cent extra | 


for cutting chisel-pointed nails. A number of the ma- 
chines are to be removed. 

The Bessemer department of the plant of the Colum- 
bia Iron and Steel Company, at Uniontown, Pa., will be 
put on double turn as soon as the necessary arrange. 
ments can be made. The other departments have been 
running night and day for some time. 

The officers of the Pottstown [ron Company, at Potts- 
town, whose nail factory bas been lying idle during the 
past two or three weeks, have requested the nailers to 
accept a reduction of 25 per cent. The feeders are al- 
ready working at bottom figures. At a conference of 
tae employees held on the 7th inst., the men gave the 
company to understand that they would prefer a re- 
duction of working hours instead of a reduction in 
wages as contemplated, if the company found it neces- 
sary to make a change after January 1. 





Machine Shops and Foundries :— 

Gail & Bumiller will erect a one-story machine shop 
on the southeast corner of Willow aud Hawthorne 
streets, Chicago, to cost $10;000. 

The Southern Pacific recently purchased sixty acrcs 
oi land in East Los Angeles, Cal., as a location for 
locomotive shops. Pians have been drawn for 15 large 
brick buildings, including machine shops, paint shops, 
carpenter shops, foundries, etc, Work is expected to 
begin about January 1.—[ Railroad Gazette. 

The Kilby Manufacturing Company, Cleveland, are 
running night and day upon heavy work for paper mills 
and cable roads. One digester for paper stock is made 
of lead bronz>, 7 feet in diameter, 22 feet long, and 
weighs 30,000 pounds. [It is cast in five sections. The 
cable road work goes to the Pacific coast, and one order 
will make 65 carloads. 

A press dispatch from Susquehanna, Pa., under date 
of 7th inst., reads as follows: “The New York, Lake 
Erie & Western Railroad Company having devided to 
have the work performed in Buffalo and elsewhere by 
outside contractors, the extensive foundry and steam 
hammer department of their shops here’ will be closed. 
About 200 men are employed.” 

The Cleveland (O.) Foundry Company are enjoying a 
good demand for their specialities, and at present have 
in hand sufficient work to keep them in operation until 
Summer. Among their recent orders was one from Cali- 
fornia for a large quantity of castings for the Los 
Angeles Cable Railway Company. The company give 
particular attention to gasoline and oil stove work, of 
which their business largely consists. 

The Morton Manufacturing Co., Romeo, Mich., have 
recently entered on their new premises. The machine 
shop is 50x90 of two stories. The ground floor is occu- 
pied with machine and erecting shop and also a black 
smith shop. The upper floor is devoted to wood work 
and wood working machinery. There aretwo store 
houses, one 40x170 and the other 26x100. The firm is 
behind in orders for their key seating machines, also 
horse power and form machinery. 

Secretary Pitkin, of the Webster, Camp & Lane Ma- 
chine Company, Akron, O., has recently returned from 
a trip to the mining regions of the now celebrated “ Goge 
bic Range.” He brought back with him an unusually 
big order for mining machinery which will require 
over three months of steady work to fulfillk The two 
mines to receive the new machinery are the “Ashland” 
and “ Germania,’ and each plant consists of three drums, 
each being ten feet in diameter, with a capacity of 1,500 
feet of cable and weighing over 100 tons. Each plant 
will be run by an automatic engine of 300 H. P. The 
same firm is at work upon two engines for the Union 
Strawboard Co. for use at Anderson, Ind. These 
engines are each of 300 horse power, with cylinders 
26x48 inches in size, and both will be used to propel an 
enormous belt wheel 20 feet in diameter, which weighs 
25 tons. This wheelis the largest ever turned out in 
this section and is made in two parts, which are bolted 
together, making a belt surface of six feet in width. 
The firm is also making six smaller hoisting drums for 
the Brown Hoisting & Engineering Co., of Cleveland. 
Each is four feet in diameter, and will be used in 
handling ore along the docks. The Akron firm now has 
24 of these smaller drums in this city. 

Recent orders received by C. & G. Cooper & Co., Mt. 
Vernon, O., are as follows: 450 H. P. Compound Cor- 
liss Condensing engine for the J. Couper Lord estate, 
N. Y. City; 175 H. P. High Pressure Corliss Engine and 
Boilers, Union Terra Cotta Lumber Co., Hackensack, 
N. J.; 200 H. P. High Pressure Corliss Engine, G. W. 
Crouch, Jr., Rochester N. Y.; 250 H. P. High Pressure 





Corliss Engine for the Harrisburg Electric Light Co., 









Harrisburg, Pa., 200 H. P. High Pressure Corliss, John 
A. Smith, Planing Mill, Rochester, N. Y.; 125 Horse 
High Pressure Corliss and Boiler, Hagerstown Spoke & 
Bending Co., Hagerstown, Md.; 100 H. P. High Press- 
ure Corliss Eagine, Pennsylynnia Mining & Supply Co., 
Pittsburgh, Pa.; 75 H. P. Corliss Kagine, Camp & 
Thompson Sewer Pipe Works, Cuyahoga Falls, O.; 300 
Horse Condensing Corliss Engine and Boilers, Gale 
Plow Works, Albion, Mich.; 200 H. P. High Pressure 
Corliss Engine and Boilers, Belding Manufacturing Co., 
Belding, Mich.; 175 H. P. High Pressure Corliss Engine 
and Boilers for Salt Lake City Mill & Elevator Co., Salt 
Lake City, U. 'T’.; 65 Horse Corliss Engine and Boilers, 
Salt Lake City Woolen Mills. Salt Lake City, U. T.; 100 
H. P. Corliss engine and Boilers for Montgomery & Son, 
Rochester, N. Y.; 85 H. P. Corliss engine for Kipp, 
Lind & Uo., Flouring Mill, Canton, Ill; 50 Horse Cor- 
liss Engine for Huiskamp Bros., Shoe Factory, Keokuk, 
Iowa. 


Miscellaneous: — 

Incorporated: The Cleveland Pipe Works Company, 
capital stock $100,009, incorporators Edwin W. Hill, E. 
Schwan, George H. Schwan, Edward J. Thobaben, and 
Frank Higby.—The Ohio Brass Company, of Mansfield, 
Ohio, capital, $25,000. 

The Youngstown Car Manufacturing Company has 
completed 100 coke cars for the H. C. Frick Coke Uom- 
pany, and they have been placed in the trade. 

The Hartman Manufacturing Co., Beaver Falls, Pa., 
are very busy in their mat department and are shipping 
wire mats to all parts of the world. They are making 
and shippiog 200 mats per day, of all sizes. In their 
wire picket fence department they are stocking up for 
the Spring trade. 

A number of additional men have been put off at the 
Reading (Pa.) pipe mill. The number discharged 
within a week is 125. The Keystone rolling mill has 
shut down fora month. At the Scott works, in Read- 
ing, a number of men are being discharged every day, 
and the force is being very rapidly reduced. 

The B. F. Goodrich Co., Akron (O.) Rubber Works, 
have lately sent out a unique miniature slate, setting 
forth what “ Johnny ” has to say about their business. 
“ Johnny ” is evidently a “ hustler,” 





ea is 
Useful Discovery in Pig Iron Production. 
American Manufacturer. 

In the first part of his letter, this week, our English 
correspondent devotes some space t6 a “remarkable 
discovery” in pig iron production. The discovery was 
made by Mr. Charles Wood, the new President of the 
Cleveland Institute of Engineers, in conjunction with 
Mr, Stead, and consists in the fact that silicon has the 
power to convert combined carbon into uncombined 
carbon. In other words, by the addition of abont 1} 
per cent. of silicon white iron can be converted into 
gray, and that by regulating the proportion results sim- 
ilar to those effected in the aluminum and other alloys 
now s0 largely used in founiry work can be obtained. 
Che hardest scrap can be made perfectly soft by judi- 
ciously mixing this silicions iron in the cap la, +o that 
the castings will plane or turn with the greatest ease 
and even curl up in front of the tool. There is already 
a good demand for this kind of pig iron, even on the 
Continent, it being purchased for use instead of the 
higher-priced Scotch pig iron. 


For Bronzing Copper. 

La Nature gives the following receipt for bronzing 
copper. Dissolve in 50 litres (11 gallons) of hydro- 
chloric acid as much as possible of iron in fine wire or 
scales. When the liquid issaturated a deposit will form 
at the bottom. Then add one kilogramme (2:2 tb.) of 
arsenious acid, and stir vigorously. When the acid is 
dissolved the bath is complete. The objects to be 
bronzed are connected to the negative pole of a battery, 
the opposite electrode being formed of rods or plates of 
retort carbon. Articles of copper or bronze become 
black at once, but those of iron are attacked by the bath. 
It is therefore necessary to nickel the latter. In order 
to preserve the deposit of ircn the surface must be 
lacquered, 





iL aero = Soon = 4 al 

Stum™ Bros.,of Neunkirchen, Germany, have offered 
a prize of $2,500 for the best means of preventing the 
inhalation of dust by the workmen engaged in grinding 
slag. 


_—— ———— 


Tue Bell Telephane Company has 1,918 stockholders 


at the present time. Its last dividend disbursement 
amounted to $298,860. 
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WANTED. 


We want to place our new No. 19 Illustrated Catalogue and Price 
List ia the hands ofevery responsible desler in hardware, sgricult- 
ural implemeats, stoves and tin, plumbing supplies, ete., in the 
United States, who may not have received a copy. 

Manufacturers, architects and builders referring to this card will 
also be furnished c »pies free. 

It is a commlete treatise of our pump*, eng'nes,rams and hydraulic 
machinery illustrating their adaption for manual, anima!, wind, 
water, steam, oil, gas and electric power. 


THE COULDS MFC. CO. 


Factory : 
27-37 Ovid St.. Seneca Falls, N. Y. 


"0 orwenns 
fal e N}H.THOMPSON 


wracty » he owrER 



























































Warehouse : 
60 Barclay St., New York, 
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CONDIT, FULLER & CO., 
PiG & BAR IRON. 


ten ware SE™E™™ } CLEVELAND, O. {01 0 5s‘h30 Sian 





CLEVELAND ROLLING MILL CO.. 


——-MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 
Steel Oil Barrel Hoops, Wire of ail kinds, Iron and Steel Boiler Plates, Galvanized 
and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





TO THOSE LOOKINC FOR 


Manufacturing Sites 
In the South. 





The most desirable location in the South for manufacturing wagons, stoves 
agricultural implements, furniture, or for foundries, machine shops, rolling mills and 
nail works, glass works, cotton or woolen mills, are to be found in Virginia, along the 
line of the Norfolk & Westeru Railroad from Norfolk to Bristol, and upon its branch 
lines. Hardwood of every variety; cheap iron from the furnaces at Lynchburg 
Roanoke, Radford (to be built in 1889), Pulaski and Ivanhoe; cheap coal and coke 
from the celebrated Pocahontas Fiat Top field ; glass sand from Tazewell county ; 
cotton from the markets of the Southern States and wool from all the Western and 
Southwestern States and Territories, at advantageous freightrates. Favorable freight 
rates made upon raw matersals to all factories established upon its line, as well as to 
all points in the United States and Territories upon the manufactured articles. 

Those seeking new fields for manufacturing establishments should not fail to 
investigate the wonderful development in iron, coal and coke industries that has been 
made within the past five years along the line of the Norfolk & Western Railroad 
and the advantages offered by the State of Virginia in the supply of cheap raw 
materials; by the Norfolk & Western Railroad in the matter of freight facilities and 
rates upon raw materials, and for reaching home, far distant and foreign markets ; 
and by the cities and towns along its line in the way of advantageous sights at 
moderate cost. Many of the cities and towns exempt manufacturing establishments 
from taxation for a series of years. 

For further information as to freight rates and sources of supply of raw materials, 


apply to 
A. POPE, General Freight Agent, 
ROANOKE, VA,, orto 


CHAS. G. EDDY, Vice-President, 
ROANOKE, VA. 








Dalliba, Corrigan & Co., 


Dealers in 


IRON ORE “> PIG IRON. 


101 St. Clair St., Rooms 20 to 22. 
CLEVELARAD, O 


CLEVELAND BUSINESS DIRECTORY. 


Koltand Nut Works. 


ry\HE HOTCHKISS & UPSON CU. Mannof’rs. 
Machine, Plow & Elevator Bolts, Coach 
Screws. 15 














Boller Makers. 








Tuttle, Oglebay & Co.. 


COMMISSION DEALERS IN 


IRON ORES, 


from Marquette, Gogebic and Menominee 
Districts. 


CLEVELAND, O. ac 


Boilers. Tanks. Stills, ete. 644 Broadway. 





\ MITH & TEACHOUT—(Established 1857.) 
‘ 





Warri “ge Bults. 


6 hes COLWELL & COLLINS NORWAY 
T CO., manufacturers of Putian 





Carriage ie Tire Bolts. 
Coal, Iron and Ore. 


ae MATHER & CO., Tron Ore and 
Pig Iron, Cor. Bank aud d Superior ‘ Sts. 41 














WILLIAM F. JARVIS & CO., 


(Successors to Cuas. Himkop & Co.) 


DETROIT, MICH., 


Pia Ironr. 


Sales Agents for following brands Lake 
Superior Charcoal [ron: 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 


Deer Lake Furnace Co. 


Sates Aguas for State of Michigan Tennessee 
11. & R.R. Co.’s brands, viz.: 


south Pittsburg, Sewanee, 
Alice and Ensley. 
Brier Hill Iron and Coal Co.’s brands, viz.: 


Brier Hill Scotch, Tod, Grace, 


and Bessemer, 
and Globe Iron Co., Jackson, Ohio. 





4. OUTH wh alin #2. ruse 


. H. OUTHWAITE & CO. 


Exclusive attention given to 
ake Superior and Menominee Rah, 


irom €r?re. 


CLEVELANT. Ori. 


File Works. 


[ *DUSTRY FILE WORKS, A. & H. Gough, 

manf’rs of Bay and Rasps, equai to tne best 
English file. Old files re-cut.. Atl kinds of Job 
Grinding. Office and Works, 38 Colum us and 
34 Winter street gt, 13 











Foundries 
j JOWLER & CO., Car wheels, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 


FY\AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray [ron Castings. 65 to 73 Central Way. 











Bardware att trem, 
INGHAM, WM. & OU., Hardware, Iron, 
Nails and Metats, 148 and 150 W ater St. 


LEVELAND ROLLING MILL CO., mana- 
facturers of Steel and Iron Wire and Sgpel 








Tire. 


r NHE EBERHARD ME’G CO, manfrs ot Car- 
riage, Wagon and Saddlery Hardware. 25 








Ha.e Woed ¢umber. 


ARTIN & BARRIS». dealers ia all kinas or 
Hardwood Lumber. 130 Central Way. 51 











Lumber. 


NISHER, WILSON &CO., Wholesale lumber 

dealers (pine & hardwood), rough and dressed 

— timber, lath. shingles, etc. 47 eae 
ay. 











Steel Stamnes and Stencit.~ 


Ve oe et J. H. & Co., Kubber Sramps, 
Seals, Stencils. 92 Seneca street 54 











BUSINESS DIRECTORY. 








Pickands, Mather & Co. 
IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, 0. 


H. E. COLLINS & CO., 


ORES AND METALS, 


34 Lewis Block, 
PITTSBURGH. PA. 


Jaml. L. Mather, Fred. A. Magee, 
Prest. & Treas. Secty. 


Cleveland Iron Mining Co., 


Dealers in Iron Ores 
rom their own mines near Marquette, Lake 


uperior. 
Rooms 4 & 5 Mercantile Bank Building, 
n CLEVELAND. O. 








Akron. O. 





M Shoot‘ J.U, CO., steam Boilers, Heavy 
Sheet Iron Work: &c. Kepairiug promptiy 
executed 
paris KICK & CU., manuf’rs. of Stoves 
and Hoilow Ware, dealers in Tinners’ Stock, 
4 





etc. 


W KBSTER, CAMP & LANE MACHINES 
CO.. Founders ioe Machi~ists, 12 — 








street 








Canton, 0. 


vVoelil LRON WORKS, Miii Work, snait- 
ing. Engines. Imperial job printing press 








etc. 





Meadville, Pa. 


URRY & 69. general jobbers in Castings. of 
all kinds 

















Mans ‘eid, O. 


fTANSFIELD STEAM BOILER WORKS, 
Man’frs of Steam Boilers, Oil ani Water 
Tanks. and all kinds of Sheet Tron Work ne 


Niles, O. 


EEVES BROS., Manuf icturers o1 boller. 
Tank and Sheet Iron Work. ete a4 




















ry | FOUNDRY COKE. 
nS 72-hour Connellsville Coke, 
a | 





W. J. RAINEY. 


Mece:1 ile Bank Bldg., Cleveland 


Pittsburgh & Wheeling Coal Co., 


Miners and Shippers of 


JHIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 
R. Capacity. 2,000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLEVELAND, O 
Lake Shipping Point, Lorain, Ohio. 











H. P. Hussey. 
HUSSEY & POMEROY, 


Exclusively Pig Iron, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O. 


Geo. H. Pomerov. 





SUNION 


ELECTROTY PE 


FOUNDRY’. 
B29 SHEE EVELANDO) 








Struthers, O. 


UMMERS BROS. & CO., manufacturers ot 
Box Annealed Common ani Refined Sheet 
Iron, and Superior Quality Shingle Rande 41 








Cleveland Corliss Engine. 


Unexcelled for Range of Power, without 
Variation of speed. 





Standard Engine Builders 
Quarry Machinery, Hoisters, Derricks, 
Gavg Saws, Horse Powers, Hand 
Powers,Grindstone Mandrels, 
Shafting, Hangers and 
Pulleys. Our 


FEED WATER HEATER, 


Heats Water with Exhaust Steam to 216°. 


LORD, BOWLER & CO., 


CLEVELAND, O. 





A |. BABBITT. 


The only genuine Allen’s Black Lead Com 
pound Babbit- Perfect satisfaction guaranteed, 





The cheapest metal made quality considered. 
Address all orders to W.L. FAY & CO., 
Sole Mfrs., Elyria, 0, 
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Orrice OF LRon TRADE REVIEW. 
CLEVELAND, O., WEDNESDAY EveninG, December 19, 1888. 


Iron Ore. 

There has been a regular exodus of ore men, during 
the week, to Eastern points, with a view to making pre- 
liminary arrangements for the placing of the output of 
89, and, although only surmises may be made of the 
state of the market four months hence, there are those 
who question the wisdom of any decided ore trans- 
actions at this early date. It seems to be generally 
accepted as a foregone conclusion that on account of 
the immense corn crop to be forwarded with the open- 
ing of lake navigation, freights will be high next year, 
and the vesselmen talk quite bullish. With this asa 
premise, the ore men will try to obtain, on the start, the 
prices paid at the opening of the ’87 season. Furnace- 
men, on the other hand, are stocked with ore which will 
probably last them until July 1, and they will seriously 
dispute every inch of ground, claiming that they are but 
just making up their losses, and that they should have 
an opportunity, next year, of making a little money. 
Much will depend upon the amount of steel orders 
placed early in the season, and upon the quantity thus 
placed. Heavy orders, simultaneously placed, or given 
within short periods of each other, would undoubtedly 
stimulate the ore market, while a Jack of such orders 
would necessarily depress Bessemers to some extent, 
without, however, interfering with non-Bessemers ex- 
cept by sympathy. On the other hand, it is claimed 
that the steel industry for purposes other than rails has 
so materially grown, especially in Western markets, 
that even a lack of rail orders could not hurt Bessemer 
ores very much. Ore men, who are now feeling their 
way, do not receive very much encouragement, and 
little will be done until the middle of January. 


Pig Iron. 

The market is unusually quiet, and hardly any trans- 
actions can be traced. The furnaces are running on old 
orders, most of which are nearly, if not quite, filled, and 
no new orders are being received. Furnacemen do not 
appear anxious to secure business, at least they will not 
sacrifice ruling quotations to obtain orders, and buyers 
are not ready, as yet, to enter the. market, and will not 
be for some time to come. ‘There will not be much of a 
movement before the latter part of next month, but it is 
confidently expected by furnacemen that prices will 
hold and, possibly, advance, should the ore market war- 
rant such astep. In any event, there will be an oppor- 
tunity to replenish pig stocks which, in some cases, 
have been nearly exhausted, and the months of Febru- 
ary and March will probably witness some large sales 
for immediate delivery. In the meantime there is no 
lack of inquiry for smaller quantities, with an evident 
intent of buying at the lowest possible prices. No cut- 
ting of any kind is reported. We quote, f. o. b. cars 
Cleveland, four months: 











No.1B r $18 70@15 20 
No. 1 foundry, ... 18 20@19 70 
No. 2 foundry... 17 20@17 70 | 
No. 1 gray forge, MN IE cocoesececkacoteis Sookacecesbeohaeodal 16 70@17 20 
No. 2 gray forme. NEutTal.........cccccccscrccrccrecccorsvsceseseceses 16 20@16 70 
No.1 American SooteD...........0.-scccssecserseseseee .- 18 20@18 70 
BE, 0 Me I i cncsentirichatexéussitactaccupaseeintnboneses 17 20@17 70 


Manufactured Iron. 

Considering the advanced season, business is reported 
as fairly active, some large contracts for building shapes 
having been recently placed. Otherwise not much is 
doing in either bars, plates and angles, sheets, or skelp, 


the price being unremunerative, owing to the liveliest | 


kind of competition. An improvement is predicted totake 
placein January, but there is little upon which to base a 
decided advance, unless, indeed, there should be a 
buying movement all along the line. 

Scrap Iron. 

No movement of any kind is reported in the scrap 
market, but old material is holding up much firmer than 
is agreeable to mill men. Old American rails continue 
high, along with wrought scrap, while No. 2 scrap is 


held at $15. 
Hardware. 


The jobbers have recovered somewhat from the dull 
fortnight preceding the present week, and the holiday 
season leaves nothing to be desired both in the jobbing | 
and the retail trade. 

DETROIT PIG IRON MARKET. 
Reported for the Iron Trapg Review hy William F. Jarvis & Co. 


There is considerable demand for car wheel irons, | 


and, on this class, prices are held firm. There are some 


large deals on gray forge that will probably be closed in 
a few days, and although the deliveries are to run through 
the larger part of 1889, yet buyers are able to obtain 
concessions from present prices. Other grades of 
Southern irons are offered at a little uader prices at 
which they have recently been selling, but this cutting 
is confined to a few furnaces that are not in a financial 
condition to hold and want to place their output for 
several months ahead. Choice brands of Mahoning 
Valley coke continue to be called for, and buyers are 
willing to pay the prices asked. Jackson county sil- 
veries are also in good demand, several large orders at 
full quotations having been booked. With prices firm, 
except on some brands of Southern, and a good demand, 
we quote as follows (Dec. 17) : 


Lake Superior Charcoal, all numbers, $20 00@$2050; Lake 
Superior Coke, all ore, $1975@$20 25; Lake Superior coke, 
cinder mixed, $18 00@$18 50; Standard Ohio Blackband. $19 7>@ 
$20 25; Southern No. 1, $17 75@$18 25: Bouthers yarn Forge. 
$15 75@$16 25 ; Southern Silvery, $17 50; Jackson 
County (Ohio) Silvery, $18 50@$19 00 ; Old Wheels, $29 50@$21 Ov. 


CHICAGO PIG IRON MARKET. 


for the Iron Traps Revisw by Rogers, Brown & Co., 
V. Backman, Resident Agent. 


A little better feeling is noticed than was prevalent a 
week agu. Inquiries for far larger blocks of iron have 
been under consideration, but no important transactions 
have been closed. The demand is well distributed, but 
is particularly heavy for car wheel irons. Buyers of 
Lake Superior charcoal have been holding off, thinking 
lower prices could be had. Sellers are quite willing to 
hold off, confident that higher prices are ahead. It 1s 
certain that stocks are very light and consumption 
heavier than ever before. We quote for cash, f. o. b. 
cars, Chicago (Dec. 15): 


Coke and Bituminous Coal Foundry:-Ohio (Hanging Rock soft- 
eners'. $1850@1900; Ohio (Black Band softeners), $1850 
@1900: Ohio (Jackson county softeners), $18 6V@00 00; Lake 


Reported 


Ore and Cinder, $1725@1775; Southern coke foundry 
No. 1, $17 25@17 75; Soathern coke foundry No. 2, $16 25@ 
1675; Southern coke foundry No. 3, $16 25@16 50. Southern 


Coke Softeners, No. 1, $16 25@16 75; Southern, No. £, $15 75 @16 25; 
Charcoal Foundry :—Lake Superior, No. land 2, $2u 00@) 00: 
Southern. $19 50@20 50; Hanging Rock, $21 00@23 50. Car Wheel 
and Malleable:—Standard Southern, $2i 50@26 25; Hanging Rock 
Cold Blast, $2450@27 00; Hanging Rock — Blast, $22 50@ 
2450; Lake Superior, Nos. 3 to 6, $:0 50@21 


CINCINNATI PIG IRON adie. 

Reported for the Lron Trang Review by Rogers, Brown & Co. 

Conditions of the market have changed but little 
since last report. In spite of the general disposition to 
defer orders until the turn of the year, there is a good 
amount of business going. A number of buyers believe 
that contracts can be made this month to better advan- 
tage than after the heavy buyiny begins in January, and 
are acting on this hypothesis. Some large car contracts, 
recently let, point to continued activity in that branch 
of the trade, and cause increased firmness in all car 
wheel grades. We quote for cash, f. 0. b. cars, Cin- 
cinnati (Dec. 15): 


Hot Buast Founpry.—Ohio and Southern Coke, No. 1, 
$16 25@$17 75; Ohio and Southern Coke, No. 2, $15 50@$16 00; Ohio 
and Southern Coke, No.3. $15 25@§15 50; Ohio Soft Seenscent 
No. 1, $17 00@$17 50; Ohio Soft Stonecoal No. 2, $15 50@$816 00 ; 
Mahoning and Shenango a el $18 00@$1850. CHARCOAL 
[ron.—Hanging pecs Charcoal No. $21 00@822 50; Hanging 
Rock Charcoal No. $19 0V@$22 00 Tennessee and Alabama 
Charcoal No. 1, $18 W3@$19 50: Tennessee and Alabama Char- 
coal No. 2, $1759@$18 50. Forar—Strong Neutral Coke, $14 75@ 
$1500; Mottled Neutral Coke, $14 00@$14 50; Cold short 
Coke, $14 50@$15 00. Caz WaeeL aND MaLugasLe—Southern 
Car Wheel, $20 00@25 00; Hanging Rock Cold Blast. $22 00@ 
$25 00; Lake Superior Malleable & Car Wheel, $21 50@822 50. 

ST. LOUIS PIG IRON MARKET. 

Reported for the Iron Trape Review by Rogers, Brown & Co. 

Some good-sized orders for Southern coke iron have 
been placed at prices lower than any of the furnaces 
were willing to consider a short time ago. The resnlt 
is a decline of about 50 cents per ton on most grades. 
More conservative sellers claim this concession is wholly 
unnecessary, but the anxiety of a few to sell during the 
customary December dullness, has easily shaded off 
prices as above mentioned. There will be a larger 
demand after January Ist, and it is thought prices will 
then be firmer. We quote (Dec. 15): 


Hot Blast Foundry— Southern Coke, No. 1, $16 75@$17.75; 
Southern Coke, No. 2, $16.00@$17.00; Southern Coke, No. 3, 


$15 50@$16.50 ; Southern Charcoal, No. 1, $18.00@819.W ; } peett- 
ern Charcoal, No. 2, $17.0@§18.50; Missouri Charcoal, No. 

$17.50@$18.50 ; Missouri Charcoal, No. 2, $17.00@$18.00 ; Chie 
Softeners, $17 60@21 00. Forge.— Mottled, $14.00@$15.50 ; 


Missouri, $!5.50@$16.50.—Car Wheel 
Lake Superior. $2U 0U0@23 00; Southern, $20 00@24 0; Connells- 
ville Coke, East St. Louis, $470; St. Louis, $4 85. 


CHATTANOOGA PIG IRON MARKET. 

Reported forthe Iron Trapg Review by Lowe & Tucker. 
There is a decided conservativeness in the tone of the 
market, and prices are being held very firm. From the 
present outlook there has been sufficient iron sold by 
the producers for deliveries to run through the entire 
coming year, that virtually establishes prices upon the 
present basis at which iron is being sold at. Many of 
the furnaces will have no iron to offer on new contracts 
for some months to come, excepting, perhaps, such lots 
as may be made that would class as off grades. The 


and Malleable Irons.— 





demand for foundry iron is fully up to the capacity of 
| 





, the stacks, and while some are deeming it wise to hold | 


the control of & portion of their output, there are some 
who are contracting freely for all their make in desirable 
grades at present figures. Sales are now being made 
for future deliveries on a basis of $14 to $14.50 for No, 
1, sixty days, and from 5 to 75 cents less for No. 2. 
There is a very active demand just now for No. 3 from 
the pipe fonndries, which is being sold at $12.50 to $13, 
sixty days to four months. Freights to Northern and 
Western points have receded 15 to 20 cents per ton to 
rua through this month. 


LOUISVILLE PIG IRON MARKET. 
Reported for the Iron Traps Review by Geo. H. Hull & Co. 

Since our last report the market has been dull with 
but few sales of any note. It is hardly to be expected 
that there will be any marked improvement in the mar- 
ket during the balance of this year, as buyers seem to 
be holding off until after the first to make purchases. 
Prices are lower this December than they have been for 
many years, and we think the market will take an up- 
ward tendency after the first of the year. We quote as 
follows (Dee. 17): 

Southern vuoxe, No. i. foundry, (new classification) #16 25@£16 75; 
Southern Coke, No. 2, eer (new clasrification) $15 75@ 
$16 25 ;. Sonthern Coke, No. Foundry, (new classification) 
$15 25@ $15 75; Grey Forge, sii 75@$15 25; White and Mottled. 
different grades, $13 75@$14 25; eg Grey, different grades, 
$15 25@$16 25; Southern Charcoal No. 1 Foundry, $17 5u@$18 00 ; 
fonthers Charcoal. No, 1. Mill, $1575@s167); Southern Car 

Wheel, Standard brands, $22 50823 50; Southern Car bd aed , 
other brands. $18 75@$2025; Hanging Rock Coke, No. 1. 
Foundry, $1675@$17 25; Hanging Kock Charcoal, No. 1 
poneery, $20 50@$22 75; Hanging Rock. Cold Blast, $21 75@ 
$24 Hanging Rock, Warm Blast, $18 75@$19 75. 

PITTSBURGH PIG IRON MARKET. 
Reported for the Iron Traps Review by A. H. Childs. 

For some weeks there has been a decided lull in pig 
iron as well as in the iron business generally. Mill men 
are disappointed with regard to prices of manufactured 
iron and are demanding reductions on pig iron which, 
it is said, some holders concede, while others prefer to 
await the better times which they expect after the open- 
ing of the new year. (Quotations are, December 18 : 


Pia Iron.—No. 1 Foundry, $17.50@$18.00; No. 2 Foundry, 
$16.50@$17.00 ; Gray Forge, $15.75@$i6.00 ; White and Mottled, 





$15.00@$15.50; Warm Blast Chareoal. "$22.00@ $24.00 ; Cold 
Blast Charcoal. $24.00@ $27.00; Bessemer. $17.(0@$17.50; 4 mos. 
a — 
Personal. 


We learn that Mr. A. S. Fleming has been appointed 
Superintendent of the Cameron Irou & Coal Co., Em- 
porium, Pa., to take effect January 1. 

Mr. N.S. Amstutz, for the past three years draughts- 
man for the well known patent firm of M.D. & L. L. 
Leggett, this city, has recently opened an office of his 
own at No. 34 Blackstone Building (telephone 443). 
Mr. Amstutz bas made a specialty of developing and 
drawing patentable ideas and devices, and has all of the 
appliances, such as photographing apparatus, etc., for 
turning out work quickly. He is also prepared to make 
drawings for illustration by the different modern 
processes. We cheerfully commend Mr. Amstutz to 
the public asaskilled sketch artist, anda painstaking 
mechanical draughtsman. Mr. Amstutz, we under- 
stand, has been appointed special artist for Cleveland of 
the New York Daily Graphic. 





The French Iron Syndicate. 

Latest reports from France are that prices are 
decidedly improving for sheet iron, and the syndicate 
appears this time to be solidly organized. It includes 
all the producers of the Nord, and even firms which do 
not manufacture sheet have joined it, hoping to bring 
about a similar state of things in respect to merchant 
iron. The syndicate has purchased the works of La 
Villette. The owner, M. Demous, remains the pro- 
prietor of the site, but he has undertaken not to con- 
struct a new irun works either there or elsewhere. At 
the Grenelle works the production will be reduced by 
one-third. It was 28,000 tons in 1888, but cannot pos- 
sibly exceed 20,000 tons in 1889. 
a 


EXPIRING PATENTS, 


Relating to the Mechanic Arts, which Become Pub- 
lic Property the First Week in January. 


Furnished by F. B. Brock, Patent Attorney, 639 F 
St., Washington, D. C. 


Bolt and nut machine, J. N. Smith. 

Machine for pending bolts, C. E. Hemter. 

Bor ng machine, Z Phillips. 

Power rock drilt, WwW nits & Mills. 

Steam generator furnace, W. F. Cox. 

Tron and steel, manufacture ot, Z. 5- Durfee. 
- Nail cutting machive. T. M. Lawrence. 

Mera lic pioe, Neylor. 

Shaft coupling, M. L. Andrew. 

Shear and bolt cutter, G. A. Howe. 

Pips tongs, W. H. Downing. 

Stop valve, E. Ruesell. 

Wa er wheel, J M. Case, 

Steam water elevator, G. B. Roe. 

Pailey W.D. Grim haw. : 

Machine for making wheels, 2. W. Archibald. 





















































































































































































IRON TRADE REVIEW. 
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Rand, McNally & Co.’s. 





Business 


Atlas -- 





1889. 


Now in Press.| New Size of Page, 15x 24 Inches, 








- 


rr will contain new large-scale double- 


tt | page maps of all important States 
| | (no cut-up maps). 


The entire arrangement will 


be new, embodying the most 


improved methods of indexing and reference, clearly showing 
the location, population, and commercial advantages of over 
200,000 towns in the United States, Canada and Mexico. 
Descriptive circular, printed on one of the maps, worth 
35 cents, sent free on application. 
RAND, MCNALLY & CO., 
148 Monroe Street, CuHicaco. 
New York Store, 323 BROADWAY. 





NILES BOILER WORKS, 


MANUFACLURERS 


STEAM BOILERS, 


Blast Furnaces, Tanks, Stacks, Stills, Agitators, Car Tanks, etc. 


Corpespondence solicited. 


REEVES BROS., Props., 


NILES, Trumbull Co., O. 





Scribner's Magazine 
For 1889. 


The publishers of SCRIBNFR’S MAGAZINE 
aim to make it the most popular and enterpris- 
ing of periodicals, while at all time preserv ng 
its high literary charac’er. 25,000 new readers 
hav» been drawn to 1 during the past six months 
hy the increase ' excellence of its c ntents ( ota- 
bly the Railway artic es , and it ¢ oses its +econd | 
year with a new iu pet: 8 and an a: sured success, 

The illustration: wi'l show some new ¢ ffects, | 
and nothing-to make*CRLI#KN ER’S MAGAZINE | 
attractive and interesting wi'l be neglecte't. 

Trt RA‘ LR +At? ARTICLES wil] be con- | 
tinned by several verv striking : avers; one espe- | 
cially interesting by Ex-*ostmaster-General | 
Thoras L. James, on ‘the hailway Postal 
Service.”’ Tilust’ated. 

MRK, ROBERT LYUIS STEVENS®N’S 
seria’ novel “the Ma-ter of Ballantrae,” will , 
run through the greater part of the year. 

Vegune in November. | 

A CORRESPONDERS CE, and collection of 
manusrri' t memoirs relating to J. ? Millet and 
a femou- group of modern FRt NCH PAINT- 
ERS will furni-h the sub tanes of several arti- 
cles. I'lusrrated. 

The brief end pxpers w-itten last year by Rob- ' 
ert Louis Steven-on, will be rep'sced by equally ; 
interes ine covtributions hy d fferont f+mous; 
authors. Mr. Thomas failey Aldrich will wens 
the first of them for the 'anuary number 

Many valuable LITE xHARY ARTICLES. 
will apnrar; a oe on Walter Scott’s Methods ! 
of Work. il ustrated from or ginal MS°&., a seeond | 
** Shelf of ‘ld Books,’ b> Mrs. James T. Fields, ! 
and many other artic es equally noteworthy. | 

MInctrated | 

Artic'e: on ART SUBJE ‘TS will be a fea- | 
ture. Pape’s are arrenged to aprear by Clarence 
Cook. EF H. Bilashfield, .Austia Dobson and 
many others. Lilustrote4. 

FISHING ARTICLES describing sport in | 
the best fi-hing grounds wiil appear. Salmon, 
Winninich, Bass.and Tarnon are the subj ts 
now arranged. Ths —- are well-known 


sport:men. ‘ust’ated. 
“ARTICLES of 


{ 





Why 

ILLUSTRATED, great 
variety. touching uron all manner of subje ts, 
travel. biozraphy, descrirtion, ete., will appear, 
but not of the conv: ntional commonplace gort. 

Tlln trated 

Among the most interesting in the list of scien 
tific rapers for the year will be a rema’kable 
articles hy Pro‘essor John Trowbridge, uron the | 

most. ree*nt develonments ond uses of PAO.- | 
TOGR APHY. Tilnetrated. | 

A class of artisles which has proved of special | 
interes? will be e wntinned by a group of papers 
unon ELECTRICITY in its most recent apnli- | 
cations. by em'rent authorities : a remarkable } 
paperon DEKP M'NING, and other interest- 
ing pares. Tniqn> illnetratio: s. 

A SPECIAU OFFER to cover lIast vear’s 
numhe-s, which ine'ude all the RAILWAY AR- 
TICLES, as follows: 

A year’s snbseri: tion (1°89) and the numbers 
for 1888. - c 

A year's enhserintion (1°89) and the numbers 
for 1888, bound in cloth, - - $6.0 


$3.00 a year; 25 cents a number. 


Charles Scribner’s Sons, 
743-745 Broadway, N. Y. 
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SCIENTIFIC AMERICAN 


ESTABLISHED 


Is the oldest and must popular scientific ard 
mechanical paper published and has the largest 
circulation of any paper of its class in the world. 
4 nily illustrated. Best class of Wood Engrav- 
ngs. Published weekly. Send for specimen 
co oxy. Price #3a year. Four months’ trial, $1. 
INN & CO., PUBLISHERS, 361 Broadway, N.Y. 


A Edition of Scientific American. S$ 
A great success. Each issue contains colored 
lithographic plates of country and city residen- 
ces or public buildings. Numerous engravings 
and full plans and specifications for the use of 
such us Comemnense. Cee Price $2.50 a year, 
25 cts. a copy. M INN & ( CO., PUBLISHERS. 


may be secur- 
ed by apply- 
ing to MUNN 
& Co., who 
have had over 


A years’ experience and have made over 

100,000 applications for American and For- 

eign patents. Send for Handbook. Corres- 
pondence strictly confidential. 


TRADE MARKS. 


In case your mark is not registered in the Pat- 
ent Office, apply to MUNN & Co., and procure 
immediate protection. Send for Handbook. 


COPYRIGHTS for books, charts, maps, 
etc., quickly procured. Address 
MUNN & CO., Patent Solicitors, 
GENERAL OFFICE: 361 BROADWAY, N. Y¥ 


LABORATORY 


—oF— 


Chemistry ani Physics. 


Tests ef Ores and St-engths of Material re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 


NEW ALBANY, IND, 


is4s. 














ULES POWDER} 





=BROULES, 
THE GREAT STUMP AND ROCK 


ANNIHILATOR. 








R SALE BY THE 


HERCULES POWDER COMPANY, 
40 Prospect Street, Cleveland, Ohio, 


J. W. WILLARD, Manager, / 


Stump before a blast. | Fragments after a blast. 


a STRONGEST and SAFEST EXPLOSIVE 


Rnown to the Arts. 


= POWDER, FUSE, CAPS, 
Electric Mining icdas, 


AND ALL ange FOR STUMP BLASTING, 





The Van Nostrand Science 


SERIES. 
{Smo, Green Boards. Price 50c Each. 


AMPLY LLLUSTRATED WHEN THE 
SuBsEct DEMANDS. 
No. 1—Chimneys for Furnaces, Fire-Places and 
Steam Boilers. By R. Armstaong,C. E., 
— with an Essay on High Chimneys; by 


No 2—Steam Boiler Explosions; by Zerah Col- 


bur 
No. 3~-Practical Designing of Retaining Walls; 
by Arthur Jacob, A. 
No. 4—Proportions of Pins used in Bridges; by 
Chas Bender, C. E. 
o 5—Ventilation of Buildings; by W. F. Butler 
Edited and Enlarged by Jas. . Greenleaf. 


2d Edtion 
o. 6—On the Designing and Constrertion of 
ur Jacob, A. 


Storage Reservoirs; are 
Different yume of Re- 





No. 7—Surcharged and 
taining Walls: By Jas. S. Tate, C 

No. 8—A Treatise on the compound Engine: by 
John Turnbull, Jr. 2d Edition. With Additions 
by Prof. 5. W. Robinson. 

No. 9—Fuel; By C. William Siemens, D, C. L., 
to which 1s appended the Value of Artificial 
Fuels as Compared With Coal; by John War- 


No. 10—Compound Rosines: Translated from 
the french of A. Mallet. With iS Ky of 
(potions Practice, by R. H. Buel, C. EK. 2d Ed- 

ion 

No. 11—Theory of Arches; By Prof. W. Allan. 

N % 12—A goneny of Voussoir Arches; by Prof. 


. Cai 
NO Fe nal Met With in Coal Mines; B 
J.J. Atkinson 3d Edition. Revised. To whic 
2, added The Action of Coal Ducts. by Ed. H. 
Williams, Jr., E. 
No. a —veten of Air in Mines; by J.J. At- 


kins 

No. 15—Skew Arches; by Prof. E. W. Hyde, C. E. 

No. 16—A_ Graphic Method for Solving Certain 
Seaciel Equations. by Prof. Geo. L. Vose. 

No. 17—Water and Water Supply; by Prof. W. 
H. Corfield, M. A. 

No. ae and Sewage Utilization; by 
Prof. W. H. Corf eld. 

No 19—Strenth of Beans Under Transverse 
Loads; by Prof. W. Allan. 

No. 20—Bridge and funnel Centres; by John 


B. McMaster, 
No. aoe ‘A a Richard H. Buel,C. E. 
Ne 2 : —High Masonry Jams; by John B. Me- 
aster. 


No. 23—The Fatigue of Metals Under Repeated } 


Strains, with various tables of results of exper- 
iments. From the German of Fret Ludwig 
Spangenberg; with a preface by S. H. Shreve. 

No. 24—A Practical Treatise on the Teeth of 
Wheels. with the theory of the use of Robin- 
son’s ogentograph; by Prof.S. W. Robinson. 

No 25—Theory and eprenjations of Continuous 
Bridges; by Mansfield Merriman, C, E. 

No. 26—Practical Treatise on the Properties of 
Continuous Bridges; by Charles Bender. 

No. 27—On Boiler Incrustation and Corrosion; by 
F. J. Rowan. 

No. 28—On Jramendosion of Power by Wire 
Ropes; by Albert W. Stahl. 

No. 29—Injectors: Theory and Use; translated 
from the French of M. Leon Pcuchet. 

No. a0 Terzostran Magnetism and the Magnet- 
ism Iron Ships; by Prof. Fairman Kogers. 

No. 31—The Sanitary Condition of Dwellin 
a in Town and Country; by Goorge E. 

Waring, Jr. 
th Making for Suspension Bridges, as 

gp in the construction of the East 

River Bridge; by Wilhelm Hildenbrand, C. B 

No. 33— Mechanics of Ventilation; by George W. 
Rafter. C. E. 

No. 34—Foundations; by Prof. Jules Gaudard. 
C. E.; translated from the French. 

No. 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. @. W. Plympton; 
3d edition. 

No. 36—Matter and Motion; by J. Clerk Maxwel! 

No. 37—Geographical Surveying: its Uses, Meth- 
ods and Results; by Frank De Yeaux Carpenter 

No. 38—Maximum Stressesin Framed Bridges; 
by Prof. Wm. Cain 


No. 39—A Handbook of the Electro-Magnetic : 
E. Loring, a practical telegra- ) 


Telegraph; by 
pher; 2d rat Pay 

No. 40—Transmission of Power by Compressed 
Air; by Robert Zahner, M. E. 

No. 41—Strength of Materials; by William Kent. 

No, 42—Voussoir Arches, applied to Stone 
Bridges, Tunnels, Culverts and Domes; by 
Prof. Wm. Cain. 

No. 43—Wave and Vortex Motion; by Dr. Thom- 
as Craig, of John Hopkins Universi ty. 

No. one Wheels; by Prof. W. P. Trow- 


bri 
No. 45—Thermodynamics: by Prof. H. T. Eddy. 
No. 46—Ice-making Machines; from the French 
of M. Le Doux. 











No. 47—Linkages: the Different Forms and Uses 
of Articulated Links; by J. D. C. DeRoos. 

No. 48—Theory of Solid and Braced Arches; by 
Wm. Cain, C. E. 

No. 49—On the Motion of a Solidin a Fluid; by 
Thomas Craig. Ph D. 

No. 50—Dwelling Houses; their Sanitary (n- 
struction and Arrangements; by Prof. Wm. .. 


rfie 

No. 5i—The Telescope, its Construction, &c.; vy 
Thomas Nolan. ; 
o.52—I maginary Quantities: translated from 
the French of M. Argand; by Prof. Hardy. 

No.53—Inauction Coils: how made and how used 
3djedition. : : 

No 54—Kinematics of Machinery; by Prof. Ken- 
nedy; with an introduction by Prof. Thurston. 

No. 55—Sewer Gases; by A. De Varona. 

No. 56—The Actual Lateral Pressure of Earth- 
work; by Benj. Baker. M. Inst C. E. 

No. ,57—Ineandescent Electric fights: hy Compt- 
pS) mt. eg Eoncel and Wm. Henry Greece :2d 

itio 

No. o8-—The. Ventilation of Coal Mines W. 
Fairley, M F.S 

No. 59—Railroad Kieonomies or Note 
Comments; by 5 Robinson, C. E. 

No. 60—Strength of ‘Wrought iron Bridge Mem. 
bers; b: Robinson, C. E. 

No. 61—Potable Water, and the Different Meth- 

f Detecting Impurities; by Chas. W. 
Folkard. : 

No. a Pete d Theory of the Gas Engine; by Du- 

erk. 


No. 63—House Drainage and Sanitary Plumb- 
ing; by W. P. Gerhard: 2d edition, 

No. 64—Electro-Magnets; by Th. Du Moncel. 

No. 65—Rocket Logarithms to Four Places 
Decimals. y 

No. 66—Dynamo-Electric Machinery; by Silva- 
nus P. Thompson. 

No, 67—Hydraulic Tables; by P. J. Flynn, C. E 

No. 68—Steam Heating: by Robert Briggs. 

No. 69—Chemical Pioblems; by Prof. Foye; 3d 
edition. 

Me. a, anne Materials; by M. P. E. Ber- 
thelot. 

No. 71—Dynamic Electricitv; by John Hopkin- 
son, J. A. Schoolbred and 8. E ae: 

No. 72—Topographical Surveying; y Geo. J. 
Specht, Prot. A. S. Hardy, John B. ollanies 
and H. F. Walling 

No. 73—Symbolic Algebra: or the Algebra of Al- 
gebraic Numbers; by Prof. Ca 

No. 74—Testing Machines; their _ Con- 
struction and Use; by Arthur V. Abbott. 

No. 75—Recent Progress in Dynamo-Electric 


with 


Machines; being a supplement to Dynamo- 
Electric Machinery. by Prof. Silvanus P. 
Thompson. 


No. 76—Modern Reproductive pPrenie Proces 
ses; by Lieut. Jas. 8. Petrit, U.S. 

No T7—Stadia Surveying; the eet ‘of Stadia 
Measurements; by Arthur Winslow. 

No. 78—The steam Engine Indicator, and its use, 
by W.B Le Van. 

No. *79—The wigare of the Earth; by Frank C. 
Roberts. C. 

No Boe ticalthy Foundations for Houses; by 
Glenn Brown. 

No. 8l—Water Meters: Cc 
Somer, Delivery, ete. 
of the Wor:hington, Kenneuy, 
Hesse Metors; by Ross E. Browne. 

No. 82—The Preservation of limber, by the use 
of Aatisstion; by Samuel Bagster Boulton 


parative Tests of 
Distinctive Features 
Siemens and 


Ho. “83—Mechanical Integrators; by Prof. Henry 

S. H. Shaw, C. E. 

No. 81—-Flow of Water in Open Channels, Pipes, 
Sendulte, Sewers, etc.; with tables; by P. J. 
Flynn, C. E. 

No. 85—The Luminiferous Zther; by Prof. D 
Volson Wood. 

No. 86—Handbook of Mineralogy: Determina- 
tion and Discription of Minerals found in the 
United States; by Prof. J.C. Foye. 

No. 87—Treatise on the Theory of the Construc- 
tion of Helicoidal Oblique Arches; by John L. 
Culley, C. E. 

No. 88—Beams and Girders. Practical Formulas 
for their Resistance; by P. H. Philbrick. 

o. 89—Modern Gun Cotton: Its Manufacture 
Sedaasties and Analysis; by Lieut. John P 
Wisser, U.8. 

No. 90—Rotary Motion; as Applied to the Gyro- 


scope; by Gen. J. Barnard. 
No. 91—Leveling: gene Ml Trigonometric 
and Spirit; by Prof. I. 0. Baker. 


LATE ADDITIONS. 

No. 92—Petroleum: its Production and Use; by 
Boverton Kedwood. F. C. F. 

No. 93—Notes Embodying Recen Practice 
the Sanitary Drainage ot Buildings: with nem- 
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} cad Manufecturing Co., Upringteld. O.. O... 20 
Lord, Bowler & Co.. Clevelan . 10 
E. H. Jones & Co., Cleveland.......cccccccccooces 1 


Founary Slupplies— 


OOO OOees nenerernnnesseeeeseeererses 


Harness and Carriage Hard ware— 

Geo. F. Eberbard Co., Akron, 0... socstise BO 
| tageeters— 

Columbia Injector Co., Cleveland, O.....:....... 2 
Iron Roofing— 

Sykes Iron Roofing Co., Nile? ae 12 


12| Machinery (General)— 


Hughes Steam Pump Co.. Cleveland, 0........ 
Ogle Manufacturing Co., Seneca Falls. “ 
Laidiaw & Dunn Co.. Cincinnati, 0............ 18 
E. H. Jones & Co., Cleveland... ................000 1 
Pumps (Chain)— 
8. E Crawford, Norwalk, 0.......0....scceseceees 19 
9| Pig and Bar Iron— 


Cambridge Iron Roofing Co., Cambrid 
Garrv Iron Roofing Co., Cleveland, 0... 
Iron Ore and Pig Iron— 





Dalliba, Corrigan & Co., Cleveland, 0O......... 10 
em Oglebay & Co., Cleveland,  Tekaaiepne 10 
uthwaite & Co.. Cleveland, O............ 10 


Pidkande, Mather & Go., C 
H. E. Collins & Co.. ee ESS 10 


Iron Lime Kilns— 


Fred Kranz, Sandusky, 0........ssssssssssseeseeees 19 
Insurance Policy Registers— 


Movelans Printing & Publishing Co., Cleve- 


Py too aint ten 12| Cleveland Wheel & 

Lamber— Canton Well Driller Go., Canton, 0................ 14 
Fisher & Wilson Co.. Cleveland, 0.........10 & 18 ooper, C & 0.. Mt. Vernon, ©........-.scor00 
Martin & Barrir, Cleveland, 0...............0000. Crescent Manufacturing ie. Cleveland........ 14 

Lathes— : Serres zo. ir ll & nlisdiidinnenpesbcriseeisin 
Muller Machine Co., Cincinnati, 0.............. 12 Cleveland Foundry Co. Cleveland. ¥ 
Sebastian, May & Co., Cincinnati, 0............ 19 | Cambridge Tron Roofing Co., Cambridge, 0... 1 
Lodge, Davis & Co., Cincinnati, 0............... 2° | Collins, fx Co. Pittsburgh, Pa..... assists 10 
H L. Shepard, Cincinnati, 0... ........0-ssse0 19 | Cleveland Tea Mining Co.. Clevelan 10 

Mining Machinery— enent, > E.. 5 ao ieecmageonrene nas ae 

; +1). ondit, Fuller 0. evelan . 10 
American Manufecturing. Mining & Mill- _ | Cleveland Rolling Mill Co. Cleveland... 1 


ing Co., Cleveland, 


Serene eee eeerereneeeneneseseeeses 





Machinery Manufacturers’ Association, 
ope. petteuteinaniotl 1 
C. H. Presley & Co., Cleveland, 0...............0. 8 

Lane & Bodley Co., Cincinnati, O........... a> ae 

Lord, Bowler & Co., Cleveveland.. a daguasiionsten 10 


*Columbus Machine Co., Columbus, 0.......... 8 
Machine Shops— 
Webster, Camp & Lane Machine Co., Akron, - 


see eee OO eee eeneneeeesereeseees 


Novelty Iron Works, ee | SRR, 
Machinists’ Tools— 





E. BE. Garvin & Co., New York.......ssce.seeseree 19 
Old Metals— 

H. E. Collins & Co., Pittsburgh, Pa. ........... 10 
Patents— 

M.D. & L. L. Leggett, Cleveland, 0..... 







Jos. A. Osborne, Cleveland, 
H. T. Fisher, Cleveland, 0 
Pumps (Steam)— 


John H. McGowan & Co., Cincinnati. 0...... 21 F 


Serrrrirtry 





Condit, Fuller & Co., Cleveland, 0... . 10 
Cleveland Rolling Mill Co., Cleveland, i 
. Jarvis & Co., Detroit, Mich..........00-.- 
Hussey & Pomeroy, Cleveland, 0................. 
Paint— 
Iron Clad Paint Co., Cleveland, 0............... 17 
Punching and Shearing Machine:— 
*Bertch & Co,, Cambridge City, Ind............ 1 
Railway Supplies— 
Bowler & Co., Cleveland, 0..............ss0+:- 0& 
Cleveland City Forge & Tron Co. yt nt 


1 
Cleveiaza Wheel & Foundry Works, Cleve- 
land, O 18 


ee eeeeeceecceeees 











Railroads— 

EN TEI GUD. «205s caxessccocpucesunousenectansiedl . 16 
Steel Pens— 

Ivison, Blekemen, Tayler. & Co.,New York. 19 
Signs— 

Weber & Lind Sign Works, Cleveland, 0.... 19 
Safes and Locks— 

National Safe & Lock Co., Cleveland, 0...... 20 
Steam and Hot Water R:diators— 

A. A. Griffing Iron Co., Jersey City, N. J..... 2 
Stoves — 


Taplin, Rice & Co., Akron. 0 10 
Cleveland Co-Operative Stove Co,, Cleve- 
land, 17 
Steam Boiler Inspectors— 


Hartford Steam Boiler {nepection & inme- 
ance Co., Hartford, Ct........ ... 


Steam Pipe and Boiler Seeing. 
John A. McConnell & Co., Pittrburgh, Pa... 18 
Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland, O,... 10 


set eeeeereseeeeesceeeee 


FPO OOOee ene eeeeET ences SHeeeeseeeneneeeesteeeessesees 


W. F. Thornton, Cleveland, 0.............scccc0e 10 
Saw Filers— 

R. J. Schaeffer & Cc., Dayton, 0O................ 2 
Safety Water Columns— 

Reliance Gauge Co., Cleveland, 0............... 2 
Saws— 

E. C. Atkins & Co.. Indianapolis, Ind......... 1 
Steel Stamps and Stencils— 

J.H. Fleharty & Co., Cleveland, 0O.............. 10 
Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland, O..... 10 


Summers Bros , Struthers, 
Steel Castings— 

Chester Steel Casting Co., Philadelphia, Pa. 19 
Steam Fitters’ Supplies— 


Waele © Manufacturing Oo., Cleveland, 





Tool Wolders— 

Walker Manufacturing Co., Clevelsnd, 0... 14 
Turnbuckles— 

Cleveland City Forge & Iron Co, Cleveland, 


Prreere ri eterrrer iii itt ttre rer ei eit etree 


ieee Machines— 





















INDEX TO ADVERTISERS. 














Cleveland Prt’g & pat Co., Cleveland...2 & 14 
Foundry Works, Cleve- 


Schaeffer. R. J. & Co., Dayton, 0. eodgedsssniioebense 
Summers Bros. & Co., Struthers, 0 





Seeger & Guernsey Co., New York.. 
A Smith J. D. & Co., Oincinnati, 0.... eave 
*schumacher E. A., Cincinnati, O............css00 
tna Machine “o. n, 0. T 
Armstrong. wW.O. ko Co., “ eld, O........, 19 
Ameri’ Manufacturing, Min ng & Milling Tod, Wm. & Co., Youngstown, 0... sie £0 
at es Clovelans eit dahcissehipebdeliliins uckseavesedabiciues Taylor & Boggis Foundry Co.. Cieveland........ 10 
E. C. & Co.. Indianapolis, Ind... 1| Tuttle, Oglebay & Co., Cleveland.......es...ce00es 10 
Att John & Son. New Haven, Conn.............. 9 | Taplin. Rice & Co.. Akron, Pa haetisdeceent aioe 10 
B Thornton. W. F., Gieveland... sieies Te 
Tyler, W.S. Wire Goods Co., “Gieveland.... .... . 
Bowler & Co,, Cleveland 10 &? U 
Bingham. Wm. & Co , Cleveland............. 10 & 19 
Bickford Drill Co., Cincinnati, Che inshsiisate sata 1} Universal Radial Drill Co., Cincinnati, 0...... 1 
Bertch & Co,, Cambridge City, Iad.............. 1] Union Electrotype Foundry, Clevelard........... 14 
Cc ® 
Colwell & Collins Norway Rolt Co., Cleveland. 10 | Weston, J. A. & Co., Syracuse, N, Y.........-.0+ 10 
Caulfield, John T.. Richmond, Ind . 12| Witherow. J. P., Pitts urgh, Pa. 2 








2 

A coat Camp & Lane Machine Co., Akron,0. 10 

& Lind, Cleveland... aS 

Wooet ick Manufacturing Co., Cleveland ...... 10 

Walker Manu acturing Co., Cleveland.. ........ 14 
For Sale. 


ft of SELF-INKING nina | Power Print- 
Press; will do good work. Address J. 
gt ty Trade Review, Cleveland, 0. tf 








Cleveland City Forge & Iron Co., Cleveland... 1 


For Sale. 
NE OF DUNN’S HOISTING MACHINES, 
ng over 40 feet of chain. Good as new; 





Cleveland Co-onerative Stéve Co., Cleveland. g 

Chester Steel Casting Co., Chester, } eR 

line. E. F. Alliance, O 

*Curtis Regulator Co., Borton, Mass... Pee 

*Columbus Machine Co., Columbus, 0.....-..... 8 
D 

Dalliba. Corrigan & Co., ay oo ss nenbiinldodnoben 10 

Daus, Felix F. & Co-, New York... bipaan tik 
E 

Enterprise Boiler Co., Youngstown. 0... ........ 20 


a Electrotype & Engraving Co., Cleve- 


O8L SOK PERRERERESERERES Sane FE SEE DOR EES CeeeeeteneEeeree See 


and 
fermardi Mannfacturing Co., Cleveland...... ig] oo 


iberhard Geo. Co., BE Si cscniicscantemasin 
Elsom J F., New pT A OOS 12 
F 
Frey, Sheckler & Hoeven, Bucyrus, 0....... Se 


Elvria, 0... epeeece 


Fay Manufacturing Co. 
4 ir Tron wore Gieveland... m 


*Forest City Wire 








Fisher & Wilson Co. en acvencecionsi be 
Fisher. H. T.. Cleveland eS 
Fleharty, J. H. & Co. “Cleveland 
Cc 
Gump, A. W. & Co.. Dayton, 0................. 0.0005 19 
Garry Iron Booene Co. Cleveland.............s.00 2 
Graves, L. 8. & Co., Rochester, N. Y............... 2 
Garvin. E. EB. & Co.. New 2, SR AIT TES 19 
Goulds Manufacturing Co., Seneca Falls. N.Y. 10 
i my J Tron Co, A. A.. Jersey City, » Rasen 2 
Columbia Injector ‘ioe Cleveland, ilies wohace 


Hotchkiss & Upsce Oo, Cleveland 











Hercules Powdar Co., Cleveland.............0-....+ 
Hopves Mannfacturing Co., Sprin 
ughes Bros. Steam Pump Co., Cl 
Hussey & Pomeroy, Cleveland........................ . 10 
Hartford Steam Boiler Inspection & Insur- 
ance Co., Hartford, Conn.. 
Horton Manufacturing Co., Ft. "Wayne. "Td. 19 
arlow Lubricator Mfg. Co., Boston, Mass.... 2 
i 
Tndustry File Works. Cioveinnd... sna » 
Tron Clad Paint Co., Cleveland... 
Ivison, Blakeman, Taylor & Co., New York. 19 
Jarvis, W. F. & Co., Potrsit. Mich.... Se Ae 10 
Jones, E. H. & Co., Cle 1 
K 
Kilby Manufacturing Co., Cleveland.............. 1 
Kranz, Fred, Sandusky, 0.......... cesecosssssseeesees 19 
L 
Lessett, M D. & L. L., Cleveland.....sso..ses ne 
Lane, Bodley & Co., Cincinnati. 0................. Qe 
Lodge, Davis & Co., Cincinnati, O..............000+ 19 
Laughlin, Alex, & Go., SI cccacte scacasene 2 
lloyd & Sterrett, Frie, Se RRR, 
Laialaw & Dunn, Cincinnati, 0......... .......0000 18 
Leonard & McCoy, New York. .............scs0es0000 2 
Lord, Bowler & Co., Cleveland... sick ahaa ae 
Mi 
Mata. 5,2. Ob... o.....:: scccsswcnciene 
Mansfield Steam Boiler Works, Mansfield 
MeoNutt, C. J., Ashtabula, 0...............c.000 
MeMyler bE, aes mes Co., Cleveland......... 
Martin & Barris, Cleveland...................c00seseeee 
Muller Machine Co., Cincinnati, ER 


Machinery Manufacturers’ Aesociation, Cleve- 


Orrrrreeei tt eee rrr errr r ry 


PR ay John H. Co., Cincinnati, O...... .... 2 
McConnell, John A. & Co.. Pittsburgh, Pa..... 18 
McClure & Schuler, Pittsburgh, asc stnsien chives 2 
Novelty Iron Works, Canton, V.... spaueananne a 
National Safe & Lock Co., Cleveland............ 20 
Outhwaite. J. H. & Co., Cleveland 

Osborne, J. A., Cleveland.............+- 





P 


Pittsburgh & Wheeling Coal Co,, Clovelané... 
Phoenix are Works. Cleveland... 


Powell, F. & Co., Toledo, 0..............ccseeseeeeseres 1 

Pickands. Mather & Co., Cleveland................ 10 

Presley, C. H., & Co., © jeveland..................... 78 
R 

Resves Bres., Wilets 0....-.ccccsrsseccescesssseense 10 & 18 

Rainey, i Rae <akhat se 

Reliance Gauge EES Oe 


Rand, McNally & Co., Chicago and New York 12 


*Stevenson & Co., Wellsville, 0................00e000 1 
Smith & Teachout, Cleveland 
Sharon Boiler Works, Sharon, Pa. 

Schleicher, Schumm & Co., Philadeiphia, Pa. 











J. D. Smith & Co., Cincinnati, 0........0........5 2] Horton Manu’f’g Co., Ft. Wayne, Ind......... 12 
Governors— = Goods— 

Leonard & McCoy, New York.....0....002 24 BF. Powe'l & Co., To’edo, 0.....cc0e.ccccesseseeeees 1 
Hard ware— W. 8. Tyler Wire Goods oor Cleveland, 0... 2 

Wm. Bingham Co., Cleveland, 0......0+.. 10 & 19/ Wire Machivery— 

Eberhard Manufac: uring Co., Cleveland, 0, 10 | John Adt & Son, New Haven, Ct... . ww; 


0 
State of Ohio, 


pacity, 600 tbs. aearess Dunn, care Iron Trade 
orien. Cleveland, O tf 
For Sale Cheap. 
NEW No. 4 INJECTOR, never _been 


ee sed. padres Jones, care Iron Trade 
FF Wy Cleveland, 0 tf 


ENGINEERS | Sr’t be Humbugged. 


We guarantee our A. & 
D. Flue Cleaners to give Steam the most rerfect 
spiral ae entire length of tubes, and do the 


best w 
CLEVELAND FLUE GLEANER MF’G CO., 
74 Frankfort St.. Cleveland, 0 








be Deceived. 


Don. 
™ ineer's.. ‘the Cyclone Steau. Flue 
2 Ehognee is the only teaper 


wile gi:ing steam  spira 
motion the entire lenath ot ne tubes. 
Crescen’ Mie.Co., ‘|. VFLAND.O. 


Receivers Sale. 


I will sell at Auction, on 


FRIDAY, JAN. 4, 1889, 


At2p.M., at New Hazleton, near 
Sherrodsville, Carroll County, Ohio, 
all the property of the 


New York & Ohio Coal Co., 


Consisting of about one thousand 
acres of Coal Lands, with a full 
plant for working the same, with 
Harrison Mining Machines, and tip- 
ples, and other buildings, and some 
60 dwelling houses. 

This property is situated on the 
Wheeling & Lake Erie, and Cleve- 
land & Canton Railroads, and is in 
first-class condition. 

Also the exclusive right, for the 
excepting one town- 
ship in Hocking County, to use and 
sell the Harrison Mining Machine. 

Also a large amount of tools, sup- 
plies, mules, etc , etc. 

Information will be gladly fur- 
nished and correspondence is _solic- 
ited, 


A. St. J, NEWBERRY, 


Receiver N. Y. & O. Coal Co., 





CLEVELAND, OHIO, 
42 Mercantile Bank B!d’g. 





Walkers Tool Holder. 


For or drills and reamers 
for lathe wo Prevents break- 
ing or slipping. Can also be used 
or drilling and reaming 
holes by hand, and tor 
reaming holes under drill 
presses, ete. Five hold- 
ers ry a set. Made with 










eee Ey S.C ee 
a, & Bierce Manufacturing Co., Day- 
Sykes Iron Roofing Co.. i 12 
Sebastian, May & Oo.. Cincinnati, Ly RE 19 
shepard. | i L. , Cincinnati, 0.....cc00....scccccee 
- Sanger, A , Clevel iiestteansininctncamestnas ame 





double handle. saad require 
Walker Mfg. Co., CLEV ELAND, 0. 








Bell pulls 
Bell pulls 
Lever bel 





Barn doo 


Porcelain 


ood...... 
The “Bo 
Dean’s N 
uittle gia 


Cotton C 
Wire lo 
20 $2.7: 


Hickory . 
Lignumv: 
Penfield } 

Hickory 


Regular | 
Dixon’s ( 


Draw Cut 
Each.... 


Woodruff 
Hale’s—] 
Enterpri: 


Am. (2d q 
3 blade: 
Smith’s, ‘ 


Tucker’s 


Stebbins’ 
Stebbins’ 
Stebbins’ 
Lincoin’s 
Scoville... 


List July 
Standard 


Size of be 
Square.... 
Hexagon. 
Washers. 

In lots 
add lc to 


Table (Hi 
Blake’s p 
Quakenb 


Governm 
S.N 


Zine and 
Brass anc 
Malleable 

No. 3, $ 


Boston B 
Americar 
Russia Ps 
Italian P 


Faber’s C 
Faber’s | 


Railroad, 


Brass hea 


rass hea 
Porcelain 
Porcelain 


Sandusky 


Button’s 
Hall’s Ps 

No. 2, 5 

Doz. ..... 
Gas Plier 
Humason 
P.S. & W 


Standard 
Pocket le 
Davis’ in: 

] 


Samson P 
Eureka D 
Champior 
Vaughan 


White M 
Antrim C 
Hoosier i 


Disston’s 

Pdoz $1 
Ti iston’s 
Pr uning | 








ir 
0; 


IRON RAD 





E atti Sateen 





Locks, Bolts, etc, 
P. & &, Corbear, Locks & Bronze Goods. 









Docr locks, knobs and latches dis 60 
Escutcheons and keys ......... dis 60 
radlocks and padlock keys.. 

Bell pulls,mineral, porcelain and jet dis 
Bell pulls, genuine bronze............. .--dis 60 
Lever bell pulls, genuine bronze............dis 60&10 
Butts, genuine DrONZE...........ceeseceverseees dis 6010 
Butts, bronze plated... cossssseesseeee 8 60410 
Store door locks and latches...........s..<. dis 60410 
Store door handles.......0-.......sscssssesseeeeees dis 60410 


Shutter hinges & flaps genuine ooguenens mets 60410 
Shutter hinges, bronze plated... ee «dis 70 
Flush bolts, genuine bronze...... dis 70 
Shutter knobs, genuine bronze i 
Shutter bars, genuine bronze.. 
Sash lifts. genuine bronze .. 
Sash pulls and plates, genuine bron di 
Push plates, genuine bronze............ee+eees dis 60 
Drawer pull genuine bronze... es ee 
Letter box plates, genuine bronze..... dis 6044 








ee eg ERAS er dis 33% 
Lemon Squeezers, 
Cyremieia & OG sicicicicctscaoan ihe doz $6 00, dis 25435 


@ doz $3 00. dis %5 
doz $2. 


gn apa 
Dean’s No. 1. ‘6 don $6 50: 
Little giant... 





, nes, 
Cotton Chalk............ diiiitntces uo dvten cll 
Gityee Lake. Braided, V , 0, $6.00; No. 1. $6.50 
. $7.00; No. 3, $7.50 ® gross om 
Mesnas? Linen....... ..... 
Wire ned ba A 
20 $2.75; sineibincb saith 






Hickory ........... 
Lignumvitsz 
Penfield wane ase 

Hickory............ 


TRG SRI a onisnstachbntiterig co certvieions 
er ar 
Dixon’s (P.S.&4W 1 
Vou. “bia. 00 $17. to sg. 00 “ 0 dis 48 
Draw Cats. 5 2 
Each........ Bio $75.00 $8.00 $2.00 400.00 
Woodruff’s (P S & W) per doz ay No 150 


$18dis 45 
Hale’s—Nos. 11 12 13 
$27 $33 $45 dis 70 
TEU TIO ss catietevnesehccmenntantiaienden neaedenatanl dis 33% 
Mincing Knives, 
Am. (2d quality), ® gro, 1 blade, $7; 2 Binion, SS 
SMO, COG sc kecivsictckspidehubddidingsisisversomasaneand 
Smith’s, ®@ doz. single, $4.50; double, $650 _ 
dis 40 
Money Drawers, 





Tees OD it 8. csinaestecnans $18 @20 
Molasses Gat 

Stebbins’ pat ..............0-seeeeseee peruedaitaseess .. — dis 70 

Stebbins’ genuine . ERR £10 

Stebbins’ tinned end8.......0.........cs0s--.dis 40410 

Lincoin’s pattera Ro dbetuabctcaun. coutsapeakeo dis Mon ty 

Scoville... ed -$7 4510 
“Nas (wire). 

Lilet Sie TIBI ccncacnrecicnnsnpeniiabmmaneswiaiseneed dis 70 


Standard Penny Nails, ®keg card rate 
Car lots... 
































































































































ily Turnbulls di 30410 | Wood, 
oak ~y List of January 12, 1882 7 





























































































































Ibe # doz ie | Z 



























a Nos. 19 wae om 
Ne Bh rite ttstteseasesensencensesssnesoes 


. Pulleys eer retest < 
Hot House aera. came. 
Japanned Screw....................... 3 Geanens ried Great bp de FON, soocesceresreseneves dis 70@10&75 oe he EDS WAT een Sic? SORE a 6% 
ROL EEL ELT discount 60&10 Disston’s try square and , |: ee dis 45 SEG) QBOM seacicncccccdbbdisatibtbintiveleiindsiebeecccecesccc ot 
Japanned Cloths Ling". -4iggount O10 | Winterbottom’s try and miter... ais 3081 EAD. 
ree Steelyards, dis 40acro@ se | RoE sn geconnccon ) 
Cistern, best makers................cescee . Bo. We iseicsies tines, tati 
eo spout, best makers...dis ii lo@eR Ion 10 Blaeksmith’s sei aad dis 35 Bee. 32 iy an nena aoe p os 
tcher spout, aoane oo is 70&5@7041045 | “*Lightining ’ screw Dlate ............... dis 1 | Chilled Shot ® bag 98 ibs.” application 
<a Smead Shot © bec 3 Be........ 
Bone ooh Bors Gan Sena Ped ill SSUES | Hindostan, No.1, 6: Axo, 440: Bling 96. 2 9.) Non boveenesemnnner ee mene 
Bemis & Call Co.’s Springfield Socket... is 50&5 Poaahite, Bio 1,9 >| Allens... seven aseesevers sahbunyinta 
Solid Tinners.. si BGI Eis A on. $1.44, dis 55 eek oe Lael $i heist | rons OOOO OCOD ai vee Cee eeeeeeee see sees Se eeorseeeesooeercceces 18 
Washita Slips Nol ib 37638 UOT casings cise al taakattictaithes dee 25 
Sliding Door, Wrought sal Manbiesse ® tb 35c dis 20 | Washita No 2 stone ® lb ne COPPER 
Sliding Door, Iron, Painted... ® foot 6c dis 40410 | Arkansas Stone ......ccccccccscscesscessocessccccccesseees Lake Ingot...... : 1"%% 
Rakes. Stove Boards, MOREE AES tS a AE ola 
SG Pie mek : MD nctasos sn coseniasescositdes tovieaberesevaniatbdestlaadcininc 70 
Malleable dis es Oxidized........ e seeeneeenaceseesesere seeeesces 45 
Razors. Shoyels and Spades. 
J. R. Torrey Razor Co i Ames’ list, Nov 1 1885............ cee” di it * 
Wostenholme & Butcher............. $10 oz 3" } 10 | Dennis............sesssegeorereres-eoees we 
jG Tei aaa leas $950 net | Hussey & Binns, rail road .............seseescceeeeee &. 00 
Rivets. ; Stove Polish, 
Iron, Thousand, list November 17 .. a Joseph Dixon’ B..............ceseeeee -® gross $6 00 dis 10 
Toney, Hedin deaoente Maik bd Gao age. aah | romtesnaaliiee acca sonar P gross 450 dis 10 
list November 17 17 ER eS B gross 6 00 dis 25 
Copper 7 50 Rising Sun ® gross $5 50 net 
2 aa at 1s Dixon’s plumbago ........c.0+ seses-eesseees @ tb 8c. net 
P Rods, * Tro wels. 
Stair, Brass..... cameo o ces cvesee coool DOS Lothrops’ Brick and Plastering CRN is dis 25 
e ’s Brick and Plastering............ .......... i 
Barn door, Sargent’ 8 List, .....0cce.s000 dis 60£10410 | Disston’s Brick and Plastering... “ite 
Acme (Anti-Friction)... MES GET TREO 8 ENE scscititessescpegetbvach casi ocevcvicsecces dis 20 
Rope. Tacks, Brads, &c. 
Manilla. % inch and over 1l}2c | New List, Se eas a pa ‘ ns 
Sisal, 34 inch ON OVEP....ccccccccccrcessscccococece, eve inte) ee eee upplement Jan- 
Rules, American iron carpet tacks all kinds dis. ae 
ESE ae ES peo. ge . discount 80@80&10 | Steel car ~ tacks sh Lick ssseeenenens vrs 
From 4 to 10 Ibs. sae 100 ths 3 Stredes fon tacks. te : cis : oer nt 
per s 3c | Swedes iron Upholsterers’ tacks............... 6744410 
Self-heating...... doz $9 net | Tinned Swedes iron tacks............e0-ss-0 4&1 
Self-Heating, Tailor’ ® dos $18 net | inned Swedes iron Uphclsterers’ tacks ....6754410 
a pee od . sg ee 7 rxt4 Amerions § rom cut tacks ............ TREE AIO RE selene ars 
iscou n opper & 
4 Copper finishing and trunk nails. 3344&10 Heavy Sand. 
Per ton .....0 Pras O17 $22 .50@ $25.00 Fiaishine a Oe HES REY RR eH “60810 1 to 6 by 3 £18 ineh... ee cama | 
rh x Hungarian nails aii cea aie 0 r i 4 ‘Kite 1 M4 Ls | 516 ‘inch... padcoseennss’ sensevovesensl 32 i 
ular imp and lace tacks................c.ccccssssessesed 0) Keto % by Kv and&IRinch nn 
——, 78 Olres panel, rip ko... A “ “ CSN Sapemanpgate iterate 67 10 to % by MY INGOTS TOI... ss ccccsecsaesccceseecs! 285 
.&C., C a0 | Tinned tra ~ | prmnpeee sebceseavevnccsenssisingd ried 
n nails 
Ww. M. & Cr 2de | poaket — = st SOR 1% bod ies. 8 bn 5 4 
Saw Frames. CREE MMII is vovney nics ierscseeas favetecedovne whenaair’ 60410 | 1% to 2, No. 19...0.... 275 
White, Vermont ® gross $12 00 | Common and patent brade..................... 60410 | 1% 3 % 3 ogee 77 
Red, polished & varnished # doz $1.50, ...... dis 25 | Tinned cap tae OS CRITE OI ERE T 6010 | } % to 2, Fo. SDSS RPSL RROY AS rat 3 4 
Saw Sets, Tinware. 14% to 2, No, 22... 315 
‘ Stamped, Japaned & Pieced, list Jan 20. 1887...... 15-16, 1 and 1%. Nx ‘ 
Aiken's Genuine. nmin. $18.00, yr tev stim KOC, lee dis 70aci6 | 15-16. 1 1 and ne Loe 18 to 18”. es oS 
wetieabeteher bai act eden 116, Land 168 Moke Y aNd Banc cceernnd OF 
Beales. Enterprise Mfg. Co (Champion) mane dis 20.10@30 | 116 1 ‘and I%¢ 82 ba POC CORSOC eee eecereesreesseeeerccese : S 
Hatch, Counter, No. 171 ..........cc00-000 ® doz $21.00 Traps. ial e Hos. 4 to ‘B. 305 
Hatch, Tea, No. 161.........0..sees00 B doz 6.75@7.00 | Game, Newhous0e...........-.sssesssssseseneseneseesesnes on, 38 to 18 315 
Chatilion’s Grocers REE 1 MOREE -ncincsainnsecesednessencisensnecchpisacencnntinctnntonadl 3 = 
45 
25 
35 
45 
56 
65 


55 4 RNAS SOMA we teat nipemaaa ons é 
Delusion, mouse.........0.......... ® gross $18 00 dis 15 | 0, Lone. -svesseene “3 
Less than ear lots, $265 dis 50410 Traacem Litters. ie Nos. 13 to 1 3 
Nuts and W ‘.g" Scrapers, Wollensak’s Patent... ais Be ey we 4 to ] ess enee 3 
Size of bolt in......... 44 5-16 Adjustable Box Scraper (8. R. & L. Co.) - ea 3 
Square.. 7 ss 4% é % % 36 $6 dis 40&10 Twine. 2 ifee oo 3 
Hexagon... “ 15M i v2 Box. 1 Handle P doz “ue du 8 10 He. 12, Flax Twine, % and 1." Balls.. “ai ate % "Nos. UNS” een ~—- <4 
WV ashers 2 EE EIR TET ae REE, DREN SH 8. “°“ %“ sands “ ...d1SGemie..... hoo eeereds sned 
In lots less than "s00" tbs. 8 mM add ee Ee Serew Drivers. 0. 36, ‘ “ oe rea | 4. N HH 
nae Ste oe Nut Crackers, Gtantey F R. & dp Oe .’8 ® Black Hand Handles o San is. 2Piy Hemp » 4 and ee 17 | ue S 65 
Table (Humacon & Beckley Mfg. fo | eee dis 49 | Stank n vn andles...... is 60 3 Ply “1% bb Balls... seaeeee16€ | 41-16, Nos, 15 to 1: 75 
Blake’s pattern... sacnas eotandbaiecation es. $8 00, dis % Sets Tnterchang ¥ dos $38.00 dis % | Cotton Wrapping, 5 Balisto fb... -15@ 166 | 11-16 Nos. 16 to 18 Pe 
Quakenbush..... $5 00 net Wood Sere . Fy my a eae Vises. menses i116, Ho a 19 and 75 
ws— an 4i, te 1 IK. coccsccccccccnccsens socesceseccesss .cceee : 
Government. Flat head if0M.......ccrcccorsccssoscces sores ~ diz 70) Ss 8 St SE LEER discount 20@25 11-1 es . 
U.S. Na Round head iron dis65| :> | Prentiss...... és * 20 &5@25 83 
avy Flat head brass. dis 65| *&| Stephen’s........ = 25 95 
Round bead Sea tintscests-oserxocsedccnal dis 60 [ € g | Saw Filers, Wentworth’s. wedidincesitoss ae disW&10 | 2s, 405 
Zine and Tin........ new list dis 60410 pint Rees reas S ne Saw filers. Stearn’s . 347610 | se 4 15 
Brass and Coppet............. ...new list dis 50 | Machine, flat head, iron er B Weimer Cutters. | 62" 25 
Malleable (Hammer’s), No -60; No. 2, $4.00; | Machine, round head, iron ....5O | Smith’s Patent .............. P doz $1200, oe: 20£10£10 | 35 
No. 3, $4.40 QB OS.....000..scccovreeceeres dis 10@ 1010 Sock and hand— SORDBORG 5 sccucsacisvetosvinied @ doz $11 00, dis 33% | 
apatite: Steam. Bench, iron .25&10 | Penny’s......8 doz Pol. $14 00; Jap’d. $16 00, dis 55 | 1% to 6 by &% to 3-16 in 33 
Boston Belting Co : dis 60 | Bench, wood, beech, perdozen $2.25...........sscesss Appleton’s ¥ doz $16 00, dis60410 | 154 to6 by Nos ‘land i 45 
American Packing. - anole ioiatine -vsesenee ed O@H8 Pench, wood, hickory <3 ” Bonney’s weil a. dis 30410 | : ° s 
and, w ss Wheels. S 5 
Fealian, Packing IITs | a OF Coach inceenceeeedis””"6694@70 | 8in., $2.00; 10 in., $2.50; 12 in., $3.25 | 76 and IF16 by ¥6 to 3.16 in. 75 
Peantts, ec Coach, patent gimlet point............ 6634@663445 Wire. New List Jan,18.1884 uae ey by rr ii end i3.- - Bo 
, » ___._Aatah Hat, Ain SO | eager ornnnnnnnnnanonnecs ores en wecenaces Brass and Coppe’..........ssscs-see.sesrseees discount 20 lg Apis WV aemartnterngtdattin eg 
genet's Gervenines ~~~ Bl hes PE amAEE OUI, .ncvccevmseesee. ose 2 wt eka eancak se Ok 6634410 Bright and annealed, Nos. 0 ei dis70 taT2i4 c and ott: N os yitand 1. = oe send u 5 
baw fools, “ . 2a 5 2 56 and 9-16 by Nos. ll ard 12... satin Segoe 
R Picks ee hae ns ccccseemmtatcanen ® doz sets $6 00 Nos. 27 @ 36 dis T5@75.£10 { by 14 (03.16 ieee ncn — ae 
allroad, 5 » bo. F His... nl sons cana Goppered F Hos. Ot 0 to Bs, iB, maguet a see rr 44 by f,t° i ge fee eo 10 
8 18 vanized os. is | FB MF SNe SS DD Lb eesrrereserecsseesncvaresessesses-seecet 
Pinking I ee American (Onst) Isa... “aeons a | weed Annes market sg ID Diinecerctreesbeperns “ el. | Wagon Box Iron. 
. — ovese seocececes runing ooks an CATS | Cast Steel ...cccccc....cccoccccccerccerevcccccoee oo cossecece is 
WD OW wenatissesossstscconianiacnacitbnaateisscaberecoun ak aaa rinanen F ’s Lamp Trimmers................ Rd loa oz $4.00 | Tinned Broom a re itis dis70@72%4 9 § inch, beveled edge. by Nos. 11 he 13... eisaal H 85 
Picture Nails. Tinners’ BREESE LS ++. dis 2042 | Annealed Fence, Nos. 8 and 9...........-ces0 PRY Sinch, “ “ “ 3 a 315 
Z J Seymours List, Dec. 1881.................. dis 60 &19&5 | Annealed Grape, Nos. 10 to 14................. Vinch, “ “ ‘ teen o 
Brass head, Sargent’s list........ } 50&10&10 Seymours Tailor’s Shears............sssssseseeres dis 33% | Stubs Steel Wire regular... -..8600.@Ib ais3 , Sh and 14... 3 35 
rass head, combinati  n liat...........0000...di8 50410 Scroll Saws. Wrencnes. inal Belt 4 ot Sau 
Porcelain head Sargent’s list, dis............ 50£10&10 _ “Seas aneae e Coe’s genuine, Cash in 10 daYS..occrees++esee 3 - 255 
Porcelain head, combination list........... dis 40410 jester, cnmalete SAE SS & dis = Girard Standard aeonens 70&10 | No- 15 to 17 275 
— eit as Agricultural. okie insti discount 75410 | No- 18 to 21 see 2 35 
Q jusky Tool oc aiuneat dis 20&10 Sheaves. Mechanics’ eo Oa aE vi cvccvecccccccsoccosces! ued heme 3 : No. 22 to 24 : 
en " Sliding Door R. & E. listDec 18, 1885... dig 55az | Bemss & Call’s Combination... .- 25&10 
Pliers and Nippers. Sliding Door, Patent Roller... .dis 6041042 | Donohue’s Engencers’.............:.ceesecseseseseseseneees 23 


pS a ia ee dis 40 
Hall’s Pat. Compound Lever Cutting sendy 


Sliding Door, Pat’nt Roller, Hatfield’s......... dis 70 
Sliding Door, Corbin’s Anti-FrictionDec. 18, 1885 





























No. 2, 5in., $13.50; No. 4,7 in. L 1 bloga rt dis60&2 TIN dear STOCK. 
OD, coccccccvesececorvecserecesccessess seseees ad n 
Gas Pliers... = bio ae f. wi ~~ls 50&10 | L, & I. J. White dis 20 &5 Seis 25 
Humeson & Beckley ....... ..dis 50 M Riignaeteccptmematie: 
P.S. & W. Tinners’ Cutting Nippers Shovels and Tongs. agli a a saa So aeenin, monnepninasueninibecuin’ ot 
. add 6 per cent. dis 10 | Iron Head. Slecadeel siegihiaabtesesvihsecbanpaialanee 601085 ee 38 BALIN ALANNA 
Plumbs and Levels. Brass H saris — 
Stendee® Vink... ee Aco: dis 7010 Sieves, American, cash, ® tb... oasebopneesaien 
Pocket levels... sees eeensnseneees +-Gis 70410 | Metallic, now list............scccsssessssseeeeees dis 60410 Charcoal Tin Plate. 
Davis’ inclinometers...............sssescsecceeeee dis 1010 WON seninatenrces stosncrsecceonncnnsmes $2 00 | IC 12x12 225 sheets.....000-...00s0-sseeeee see $6.00@6 50 
Post Hele and Tree Augers, Flour sifters quae hansnannespaanesungpioenennsetine 3 4 if ioxis 235 sheets dccpap sescacipaonant — 4 Fs a] . 
Samson Post Hole Digger. dor. $36.00, dis 20810 Po ee rs ee TC 20228 112 sheets -12 2514 00 
CO ee ie ree gon #9.00 | BOROOL, BY CBC mavvnarnnnvenn dis 50SS@BUMIO | F3F 1919 20 Sheets wr 1 1508 25 
Vaughan’s Hollow Tube Post Hole............ $12.00 fale Spoke Shaves. dis 30 | For each additional X add §1.90@3.00 
i 
Potato Parers, WO0d ..ccccrsrcccccccsccoscsoroennssseocssoscsonessessseseesees dis 30 Coke Tin Plate, 
White Mountain...... 8 doz $5.00@$5.50 Spoke Trimmers. IC 10x14 Best Ordipary 
Antrim Combination............:...s-seseeesss ® doz $8.00 | Bonney’s ® doz $10.00 dis 60 | IC 14x20 } soseeneerssanennasssscerseres $5 60 
Hoosier .. -B doz "$13.50 Stearns’ ® doz $9.00 dis 0410 Solder. 
Praning ‘Hooks and Shears spoons. : 
Disston’s Combined Pruning Hook and Saw Basting Spoons ..........cecsscceccesseecseeeeee . dis 70410 | Half and Half, in bars warranted) Quotations 
PGOS G15.00.... :..ceresrcocsescocserosossoenssoscsscsnseses Britannia. ..dis 60 | No. I, od only 
pe 'ston’s Pruning Hoo Bros. veasemne dis 50410 | Bingham. “ application. 






































Iron Boiler Plates, 
oak. Y4 inch and jesrier... 


6 H °No” . “ 
CH Flange, a 
Extra Flange, ‘* 
Solid Fire Box, “ 

















Ses TRIP eT RR sre RaRIE bt ahs $2 55 
WEEE. ::-c-nisnbeadecaupebevtersastnelneied tices 3 
Flange....... .$3 30 
BRE RID. cescasesdsicatnisisindiddesiniatoes $3 80 
NE AE NN ON RAE TE ES $4 45 
Above includes plates 90 inches wide. 
90 to 96 1. WIdE........cceceseeeeeee one . eo. th extra 
96 to 100 in. wide.... “6 
10u to 104 in. wide.. & 
104 to 116 in. wide....... -8pecial 
American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. ots. Ib 
to 2in, inclusive... asctiatphnnsigenestebeisehdeaane 
es ere sitanenail 09 
vay tore, and 2% to 3 in.. sersenesensesnreen nee MG 
COS BM cccccreeccccccrsccccceesseccescscce 
Séto tat ig | eee 10% 
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IRON TRADE 


REVIEW. 
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TRAVELER'S RECISTER. 





Sundesd. Sime, (IME TABLE—IN EFFECT NOV. 25, 1888 
Revised March 6th, 1888. Centra) Standard Time. 
N, Y. C. & St. L. R. R,Co,—‘‘The Nickel Plate.” | al i. 
Battal Peet Ane- ARRIVE. eet EASTWARD. | No.5. | No, 7. |No, 9.*|No. 13 
uffalo Passenger.. sia am am | Poledo......... 5 
Chicago Passenger.............. 9 , i) ak Harbor = i i? am} iv ie id Put yf she. 
ee By RRR ia 4 40pm 54am cel od b 4} | he 610 | 
WESTWARD. ARRIVE. DEPART. | 922 | 5) 19 623 ‘Beeckaauw 
Chicago Passenger...........-.0.0+++s )am/ Bellevue... ...,937 | 304 2 RR sents 
Fostoria Passenger............... wry D m 451 pm/ Monroevuilie.iv' 955 |390 | 6:8 Sib am 
Local Freight... 5 0p 5 Dam Norwalk ....... «|10 10 3 49 7 17 217 
mo | River Accommodation departs 7:40 a. | Weilington ... -|11 00 | 4 20 812 2:5 
| Dp. mB. ita S 95 F 
! pueee ponemmatetion departs 6:24a.m. 12:10 Orrville A pa PM 345 9 “Oru 410 
*D- rrville......... 05 ss 5 
All trains daily, except Sunday. Maseiilon....ar| 120 6 45 718 aM 7 18 
Cleveland & Pittsburg. qasnien. lv 4 68 6 : 6 7 a 
anuive. verant.|Vallersunciv,| f° (793 | sc | ad 
New York Express «= 1250pm 74am NewCumberl’d 2 23 748 84) 8 40 
New York Express §55pm 135p mM! Sherroasvuie...| 245 | 800 | 900 | 90u 
Alliance & Akron Accom... 935am 3 2pm ville ...es0.) 252 8 68 9 20 920 
Ravenna Accommodation... | § 25am. 500 pm / Bowerston....ar| 258pm| 8 1Spu | 93)am| 9 30am 
Night Express.............-000+: * 52am *1l 10pm | Ga) Dover 753 ' 
*Daily; all other trains daily except Sunday. yee vomersi | > tiie spetataanne! Sabian 
Mt. Vernon & Pan Handle Route Cambridge. ...... ee 
C., A. & C. Ry. Co. ARRIVE. DEPART. Macksburg ae Es ISG URS palate 
Akron, ong oC “Pi » 540pm 810am/ Maretta........ obs 1. Sang POR seis 
ae a — dare msm $0pm WESTWARD. | No. 6. | No. 8. | No. 4. |No. 2." 
ron, Col. anesv'e  o- pm Sop m 5 - 
Akron & Orrville Accom...... 95am 32pm jn 5 a FE . am/11 oO oo seenesaneees | reeeseeeenee 
The 8 p. m. train runs daily. Elegant Pullman Cambridge... 1927 | Fae emma! icarccme 
palace sleeping cars attach All other trains Rew Comerst’n 10 13 8 15 spousgoouons | ¢abeesanence 
daily except Sunday. Uanal Dover... .|10 §5am/| 3 57PM near be ee in 
Erie Railway. Bowerston........! | 045 am) 350PM | 5 55 am)... 
Depot, South Water St. cm Viaduct. Leesville..........|10 52 357 | 602 e 
ARRIVE. DEPART. | Sherrodsville....|11 0 1/40 1610 |. 
N.Y. & Pitts. Express.......... 15 58am *%8 25am | NewCumberl’d/1i 12 417 | 622 |. 
Fast N.Y. & Pitts. Express..*10 55am *3 00pm | Valley Junce...../12 10 pm) 435 Ch hhh Sco 
Mahoning Acooramodation. ‘ +6 40am = Navarre........... 12 45 eR i Cee 
Pittsburgh Express.. +6 8pm | Massillon «| 105 525 | 800 | Mdgeebaunes 
Youngstown Local..... ....... 05 a Orrville......... ar) 140 6 05. fo. ee OR 
Mahoning div. and Pitts Local "11 40am | Orrville......... Ivi 145 | 635* | 9 BE [escevecnnoes 
Mahoning Val Accor. Se enaae * p m | Creston we 218 704 =| 943 |sssrsesseen 
Pittsburgn Express.. "4120pm 1110pm') so - 3 05 T4310 33... ns eoneee 
New York Express...........-.. i ee: Norwalk........... 355 830 6/1130 7 254M 
* Daily. + Daily except andag. t Daily ex- | Monroeville...) 407 849 (1145 | 735 
sent ins Bennie 28 lee 
Lake Snore & Michigan ey aoe eared ‘ Fremont... : 4 Bs 1017 i 2 30 5 23 
rrive e ct Dae. Vesovekeusved 
TRAINS GOING BAST. from West. Hast. | Toledon. 6 20 pu ii 15*" ly af 50. pa! 9 foam 
No. 4, Fast Limited Ez...... 208m 3 Sen) SS = 
No. 6. N. Y. & Bos. Ex...... *135am %140am)No. 27|No. 25|Huron Divis’n. 2 26\No. 28 
No.8, N.Y..B’t’p& At Ex “82am % 50am = 
No. 26, Elyria Accom.. | terete 450 pm) 7 40am) Ar.. Huron Lv) 8&5 am) 5 30pm 
N...19, Toledo & Sandusky 4 32 722 |Friese Landing, 9 10 5 45 
Accommodation ..........-.-- 1 000 Uh wicca 4 20 eee pee Milan ...... 9 28 8 | 6 03 
No. 24. Buffalo ACCOM...... .....0000..00:6 00am | Ly 355 Ly 645 Seren. - r $¢%,Ar 630 
No. 10, a g & Boston “Flyer,” *1150am/Ar 330/Ar am ’ Lv 1i3./Ly 8 30 
No. 12. . & Bos. Ex. *235ym *3 00pm | 320 pm)... ...Monroeville..}1145 am! 8 40 am 
No.2. Night Express me aS 19 400 m 110 Opm * Daily 
No 26, Conneaut ACCOM.......+-seressereeeees 42pm! Train No. 3 leaves Toledo *7 45 p.m.; arrive 
rrive Depart | Monroeville 12 15a. m.and Norwalk 1235 a.m 


TRAINS GOING WEST. 
No.1, fast Limited Ex... 


from East. West. 
. “12 15am *12 bam 


No. 23, Cleveland Express *2 15am 
No. 3, Chi. Ex. via Sand’y.. 1 30am 5 45am 
No. 5, Mich Ac.via Norw’K -...000.00+. 5 44am 
No. 21. Toledo Ex. via Nor- 

waik and Sandusky... ...... 412 50pm +3 0pm 
No. 5. Fast St. Louis & Chi- 

cago Ex. aleniecs eee *10 50am *10 55am 
No.9 hi.Pac.Ex.via Nor’k %6 55pm *7 15pm 
No. 31, Elyria Accomm 

tion. to EPria only... - 43pm 










































































This road is now open through from Toledo to 
Bowerston, connecting “ith the Pennsylvania 
System for all points East. 

THROUGH CAR SERVICE. 
Between Tolede, Cambridge and Marietta. 
and Bowerston. 
and eo Youngstown and 
ur; 
“© ~—s Chicago, Akron. Youngstown and mate 


M. D. WOODFORv, “JAMES M. "HALL 
Gen’! Manager Gen’! Pass. Agt. 





No. 27, Conneaut Accom... +8 10am. 

Sunday train for Nottingham— Depart8: =e, m. 
and 1:00 p. m.: arrive 9:20 @. m. and 4:45 p 

Reference marks—*Daily. tDaily comme ?.. 
lay. .Daily except Monday. 

A local Cleveland and New York Sleeper and 
dining car daily on No. 10, leaving Cleveland at 
11:50 a. m., arrives Grand Central Depot, New 
York 7:30 a. m. 

For further information as to trains, connec- 
tions and sleepi g car berths apply at the oy 
Ticket Office 2:9 Bank St., Mercantile Ban 
building. Telephone 649. 

M. E. GAUL A. J. SMITH, 
City Pass. Age’t. Gen’l Pass. & Ticket Ag’t. 


Cleveland and Canton Railroad. 
Arrive.—Canton, Sherrodsville and Coshocton 
a.m., 7 00 p.m 
Kent —*7 50a.m., *716 p.m. 
Bedford—*7:50 a.m., 1:05 p.m., 7 16 p.m. 
Newburgh and Miles avenue—7:10 a.m.. 
p,m. 5:33 p.m. 


Depart— 

Centon. Sher’dsville & Cosh’t’n—7:00 a.m. and 
3:10 p.m. 

Kent—*8:38 a.m. and *8:36 p 

Bedford-*8:38 a.m.. 4: Gem. th: 10 a,m., 5:45 p.m. 

Newburgh 4 Miles Avenue—#: 12 a.m., 2:00 


p.m., 4:40 p. 
Trains el with *run daily. All others 
it Huron street 


daily except Sunday. 
Depot at Ontaric street. opp 
Cleveland, Lorain and Wheelina. 
DEPART., ARRIVE. 


ress.. ~6§45em 655pm 
Ixpress. . sieeaieniuns 400pm 9%Wawm 


4:15, 


Wheeling E 
Ubrichsville 





Pittsburgh & Lake Erie Railroad. 


On and after Jan. 2. 1888, pas.enger trains 
wiil depart from and arrive at the Pittsburgh 
and Lake Erie Depot at Pittsburgh, as follows, 
Central time: 

P. & L. E. R..R. Depart Soren 

No. 1, Cleveland, Bradford and East,..... 5 25 a.m 
No. 5, Buffalo, St. Louis. Cleveland...... 7 45 a.m 
No. 5, ’ Beaver Falls Accommodation... 
No. 7, Buffalo, New York, and all New 

England points, : RS eae 10 15 a.m 
No. 9, Chicago, Cineinnati, St. Louis,... 
No. li, Buffalo Express......co--scccccoce-cee p.m 
No. "13° Beaver Falls Accommodation..... 3 5 0 p.m 
No. lt, Buffalo Express.................0cccsees 10 30 p.m 

Arrive from— 

No. .2 Beaver Falls Accommodation...... 5 25 a.m 
No.'4, Buffaio and Cleveland Night Exp. 655 a.m 
No. 6, Youngstown Accomm odation,...... 9 20 a.m 
No8 Beav er Falls Accommodation,......12 40 p.m 
No. 10, Chicago, Cincinnati & St. Louis, 135 p.m 
No.12, Buffalo Express.... e 545 p.m 
qo 14, Cincin..St.}Louis and C leveland, 805 p.m 

0.14, Cieveland & Buffalo Express...... 10 35 p.m 

Pittsburgh & Lake Erie trains Nos. 4, 15, 8 and 
10 daily. 

E. Foe ROOK, General Superintendent. 
R. W. JONES, Master of Transportation. 
D. SMITH, Gen’l Pasr, Ag’t, Pittsburgh. 





Scioto Valley Railway 
Pi ee ae 
effect May 
THE SHORT LINE TO ALL POINTS 
North and South, East and Southeast, West 
and Northwest. 
TRAINS GOING SOUTH 


























STATIONS. |_No. 2. | No. 4. No. 6. 
Columbus............ Ly| 710 a.m 1] a.m/ 52 p.m 

i 1730 * 1144 “ | 545 “ 

7on SOREGE * 1858 * 

755 “* 1207 p.m} 610 “ 

1815 “* 11226 * | 630 “ 

$34 ‘* 1244 “* | 649 “ 

a © 113 -* 1735 * 

= Bie) Ba aD 

946 *‘ | 214 “* |; 820 * 

oe * (39 -* ism ° 

pe i228 “1 Se 

10 27 ‘ 2 57 «es 9 03 oti 

1050 “1320 * | 925 “ 

1106. “ |} 335 ** | 940 * 

nw ise M98 e 

1129 ** | 359 ‘* |1004 ° 

li4v “ |} 410 * |1015 “ 

1150 “| 420 ‘* |1025 “* 

j12 00 m. | 430 “ |1035 °* 

Ashland.............. Ar 1230 p.m\ 5 00 p.m! 1105 p.m 





Trains Nos. 2 and 4 daily, except Sunday, 
Train No. 6 daily. 
Train No. 6 takes supper at Chillicothe. 





























TRAINS GOING NORTH. 
STATIONS. No. 1. | No. 3. )_ No.5 
245 a.m' 90> a.m 5 35 p.m 
315 * | 935 605 ‘ 
3 26 a | 926 “ 615 “ 
Hanging Rock ..... $36 * | 986 * | 625 « 
Havernill...... ...... 3 46 * 10 07 * 1835 * 
Wheelersburg ...... 406 ** |1028 “* | 655 “ 
Sciotoville.......---- 412“ |1033 “ | 700 « 
Portsmouth........... 27 ** 11005 * | 715 * 
Lucasville............ 449 * jd ua” TR 
EO ee 504 ‘ |1132 “* | 753 * 
PiOtOR.......cccccccee §18 ** 1148 * | 807 * 
W aver ly.......ccccores 530 ‘* |1201 p.m) 820 “ 
SERIE cccosececeseese<e 540 ** |1211 * | 530 * 
Chillicothe ........... 6% %* i110 * | 906 * 
OS RES i he EE Oe 
Circleville......... . | 720 * | 136 * | 949 * 
Ashville............... 174 * 1165 * |1008 * 
Lockbourne ......... 1755 * | 215 * 11022 
Valley Crossing... | 803 * | 239 11031 “ 
Colurabus............ Ar| 820 a.m! 3 00 p. m!10 50 p.m 





Train No. | daily : 2 
Trains Nos. 3 and 5 daily, except Sunday. 


COUPON TICKETS, by the best routes and 
to all principal points in the United States and 
Canada. can be found at the following Stations: 
Columbus, Circieville, Kingston, Chillicothe 
Woversy. Portsmouth, Irontcen, 4. C. & I. 
Ashian 

For further information relative to rates, con. 











nections and through time, call on. rout x Ticke, 
Agent, or od ivose J. 
580. J.A aR 





Gen’) oy & Ticket Ag’t, Celucbart Obio. 


Fi, Wayne, Cineinaali & Louiseille 
THE POPULAR ROUTE 


NO/;THandSOUTH 


TH' DIRECT ROUTE TO OR FROM 
FURT VAYNE, 
I DIANAPOLITS, 
TERRE HAUTE, 
a 
ND ST. LOUIS. 


13 MILES SHORTER 13 


Fort Wayne and Indianapolis 
Than any other Route. 


22 “Ni otis” 22 
By 3 HOURS, Between 
Louisville and Fort Wayne. 


Senet nies 


“sk for Tickets 


Ft, Warne, Cincinnati & Louisville Railroad, 


For sale by all Agents of connecting lines, 
EAST, WEST, NORTH AND SOUTH. 
W.W. WORTHINGTON, S. A, WIKEL, 


Gen’! Supt. Gen’! pistes Agent, 
FORT WAYNE, IND 





The Picturesaue Lehigh 
Valle y Route. 


Two through trains with Pullman cars at- 
tached are now run via by this beautiful scenic 
rocte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:35 a. M. and 3:40 p. w., Buffalo 9:15 a. 
mu. and 5:15 p. m., connecting with all trains from 
the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
-he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coa] is used entirely, guaranteeing 
the passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 

E. B. BYINGTON, 
Gen’! Pass. Agent. Bethlehem, Pa. 


Cepiration Reotsters, 


MAnuracturErs’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy, 
Company, seven spaces for amountson different 
property, amount of policy. amount of premiums. 
time of expiration. etc., will be sent post-paid on 
receipt of $1.00. Or we will give one as a premi- 
um with each new subscription to the [Ron TRaDE 
REVIEW, price $3.00 per year. 





Address, 


Gleveland Printing and Publishing Go. 
Cleveland, Ohio. 





Detroite Cleveland 


STEAM NAVICATION CoO, 


Week Days FOR DETROIT 9.00 P. M. 


Special Benday Night and Thursday Morning 
Trips, July and August. 


Four Trips For Miackinac per Week, 


and Lake Huron Way ports. 
All Departures from 23 River Street. 


E. B. Waircoms,G.P.A. T.F.Newman,G.A 





VALLEY RAILWAY. 


Depot foot South Water Street 


Depart. Arrive 


Valley Junction Muil.......... *7 45am *630pm 
Marietta Express ...-s0+-... tillbam 12 30 pm 
Valiev June ion Express.....* ah bpm *0lbam 


Cleve. & Uanton Ex........° 700pm ft3lbam 
*Daily. 
tDaily. except Sunday. 
WM. THORNBOURGH, 
Gen. Manager, 


R. A. CARRAN, 
Gen. Pass. Ag’t. 











THE FAVORITE 


AND 


Picturesque Route 


TO 


New York, Boston and the East. 


—_—_e———— 


THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 

—_o—__— 


Uhange of time goes into effect May 20. 1888. 

Central, or Ninetieth Meridian time, 33 min- 
ates slower than Cleveland city time. 

Until further notice trains will leave from the 
New Central Depot, South Water Street and 
Viaduct, as follows: 


Depart 
No. &. Mahoning Valley Accommo.....t 6 40 a m 
No. 72, New York Express,.............000.. *830am 
No, 72. gost Pittsburgh Express.......... *$30am 
No. 64, Fast New York Express........... *300pm 
No. 64, Pittsburgh Expressg.................. *300pm 
No. 66, Youngstown Accommo.............% 500 pm 
No. 68, Pittsburgh Express...............+. t1110pm 
No. 68, New York Express...scccssssssses +1110 pm 
No. 70, Pittsburgh Local Express......... *1140am 
No, 74, Shenango Valiey Express......... 14pm 
Arrive. 
No. 73, Shenango Valley Express......... +925am 
No. 61, New York Express...............0+++ +545am 
No. 61. Pittsburgh Express............000++ +545am 
No. 65, Fast New ork EXpress......0s000: *1055 am 
No. 65, Pittsburgh Express,............s000+ *"1055am 
No. 67, Pittsburgh Express.............00.. +120pm 
No. 63, New York Express... ...........000++ *705pm 
No. 69, Pittsburgh Express .. *849Dm 
No. 77, Youngstown OES. *75am 


No. 13, Erie Express, carrying express 
matter only, from all points 
East and South-east. carries 
No passengers (except Monday) ¢ 1 20 p m 
*Daily .+ Daily, except Sunday. 


&@ This is the only route by which iy 
can _ reach Corry, Elmira, Binghampton, 
York City and intermediate points witnout 
aanee. 5 No change to Boston and New England 
cities 
Baggage checked through to all points Fast. 
Through tickets and information regarding the 
route can be obtained at office, 141 Superior street. 
and at Centra! Depot, South Water street and 
Viaduct. Cleveland. Ship by Erie Express. 
E. B. THOMAS, 2d Vice President, 
Oleveland, 0. 
L. P. FARMER, Gen’! Pass. Agent, 
ew York. 
W.C. RINEARSON, Ass’tG.P.A., _ 
Cincinnati, 0 
M. L. FOUTS, City Passenger Agent. 
141 Superior Street, Weddell House, 
Cleveland, 0. 





‘Cleveland & Marietta R. R. 


THROUGH LINE BETWEEN 


Marietta. Caldwell, Cambridge, Newcomers- 
town, Canal Dover, Canton, Akron, Cleve- 
land, Buffalo. Toledo Pittsburgh, New 
York. Coshocton, Newark, Zanes- 
ville, Columbas, Chicago 
and St. Louis. 


In effect October 14, 1888. 





GOING NORTH. GOING SOUTH. 



































No.4. | No.2. | STATIONS. | No.1. | No.3 

950 am} 200 am|..Parkersburg...| 245 ps} .1 45 pw 
11 50 ae to Mar'etta....../10 00 aw} 7 03 
12 U8 pm| 703 --eCaywood......| 9 41 6 43 
214 709 se Stanley......| 9 35 6 38 
1229 7 25 ... Whipple...... 9 20 6 23 
12 39 Ws Mescacs y arner...... 910 613 
1253 3 ae See Elba......... 8 56 5 59 
100 757 .. Macksburg...| 8 49 5 52 
107 8 04 Dexter City...| 8 42 5 45 
1ll 8 09 ..South Olive,..| 8 38 5 40 
117 816 sooeoe DUGIOY...... 8 32 5 33 
125 8 25 .---Caldwell......) 8 25 5 26 
13> 8 45 ..Belle vou 810 51é 
144 Rew eee 8 00 5 06 
156 8 56 Pt. Weamant.. 747 454 
2 0 9 08 ..Byesville..... 440 
228 9 27 ~Cambridge... 424 
235 9 33 ..~Oldham’s..... 414 
2 42 9 40 .. Milier’s...... 407 
2 57 950 ...K imbolton 3 57 
2 67 9 55 Guernsey 3 52 
3 04 1002 i... Post Boy 345 
315 |1013 |N.Comerstown 335 
325 ae Wolf's ...... 3 25 
3 36 10 33 Phillipsburg ..| 605 314 
341 10 38 Black Band. ....| 600 3 09 
3 47 10 44 .. Turner’s......| 555 3 03 
» 57 10 55 ..Canal Dover.) 545 4m} 253 
417 1117 ar. Vall’yJ’n.lv 230 

SER lv. Vail’yJ’n.ar tee 
12 15 pMj...... anton....... 128 
oe wi ser Akron........ 12 30 

| 246 |... Cleveland..... 11 15am 
815 ... Buffalo ...... 5 40 
1115Pm) 620 |.....’Toledo........| 7145 

Train No. 8 leaves Marietta at 300 p. m. 


Whipple 400, ae 415, Elba 4 - Macksburg 
4 45, Dexter City 455, Caldwell 526, arriving 
Cambridge 7 00 p.m. Train No.5 leayes Valley 
: ree at 450 p. m., arriving at Canal Dover 

Lp m 

Through coaches ontrains Nos. 2 and 3 be- 
tween Marietta, Canton, Akron, Clevland, and 
Toledo. Close connections made at Marietta 
with C., W. & B., M..c. & N., Z. & U., and Ohio 
ver Packets; at aE, with the B & O. east 
and west; at Newcomersiown with P.,C Bt. 
east and West; at Canai Dover with C wed - 
andC. &P, north and east; at Valley al 


with W. & L.E - and Vole 5 
K. RICHARDS, 
A. T. Wickorr, Gen. Pass. Agt. 
Gen. r. 
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{RON TRADE REVIEW. 





























to 6in 11% 
4 to 9-32 and *¥% to 7 in. bp eisina sieentbs has ovdiidseensé 12 
Bib (Rcincceuierevecinssnabbhaianibiaaetinnsciestiabe poaresiniaaiis 14 
Flats, 
act . 
2 to 9-16 wide by 2 to 54 thick. .............cesesessscerees 
Bessemer and 0, H. atest, 
cts. Th. 
Machinery ...ccccccccoscsccese piisiiecesbed base price. 0234 
Zire sive iibbetansskewbe Adakavbinkhebasosnaes yon 0234 
BROT a ccceesrevewecqvsvetinsiis 
Sleigh SEUDO << cs tabstevnbioniadssiaventsasike 0234 
Wad TI ivcccasbadsesidetbciecoahinseeriiee 03 
Cutter Shoes. tapered and burr... 03 
For ext’ a sizes, see classification below. 
Machinery Steel. 
ROUNDS AND SQUARES. 
cts. per tb ex. 
1to3 As incl. spcwapeieienncsaubenhs pie esecche esesece, DABO 
376 t 2 ese Stee ettivk- senthes-deiiesienabiania’ 0.3 
iat 10 6 ne geneabson oondNbaedinakevewegusegbtotenbdncsgeel 1.0 
ARTE |<" scchils esecmenunccnaipbieaseshanieas Sue 0.2 
tH i aeeeren 0.3 
Be to7-16 0.4 
5-16 to 11 32 * 2: 4 
and 9-3 0.7 
Machine entting, specified lengths, ab’e 24in...0.2 
Machine cutting, specified lengths, 12 to 24 in....0.4 


Machine cutting to specified lengths less than 
12 inches, according to contract, but not Jess than 
0.6 cents on each size extra. Sawing, one-half 
of the above extra for cutting. 


FLATS. cts. per fb ex. 

1% to 6 in., by 5-16 to 1 im. thick.......cc0+esseoes DBS 
1% to 6in., by 4 and 9.32 in. thick. OLE ATES 00.2 
1% to 6 in., by 3 16 and 7-32 in, thick...............0.3 
1% to 6 in., by 4% and 5-3? in, thick....... events ve BB 
to 17-19 in., »y 4 tol in. ‘thick EE 0.3 
$3 to 17-16i9., by 2-16 and 7-32 in. thick...........0.4 
%% to 1 7-16 in., by A and 432 in. thick............ 0.5 
to 11-10 in., ‘py } 44 to 4 in. thick.. divenviesse 
t> 11-1* in., by 3-16 and 7-32 in. thick........... 0.6 
to 11-16 in., by %and 5-32 in. thick. ............ 0.8 
86 to %4 in., by 1-16 and 3-22 in. thick . a 
13-16 to 1% in., by 1.16 and 3-32 in. thick......... 1.5 
1% to 3in., by 1- 16 and 3-32 in. thick............... 1.0 
These extras apply on Tire, Toe-Calk, Shoe 


and Flat Machinery Steel, also on Cutter Shoes. 
SFRING STEEL FLATS. cts. ex, 


1% to 4 in. by No. 4 gauge to in. inclusive, mags 
land 1% in. hy No. 1 gauge to 4 gauge 0.2 
1 to3 in. by No. 5 gauge to7 gauge "0.5 
% to 3 in. by No. 8 gauge to10 gauge "= 

4, to 3 in. by No. 11 gauge to 16 gauge 

4 to 8 in, by No. 17 gauge to 20 gauge * 

to % in. by No. 10 gauge to lf gauge ‘ 

to gin. by No.17 gauge to 20 gauge “* 

to 82 j in. by No. Zl gaugeto2igauge “ 

Bessemer and Open Hearth cut to length, 24 
nch and over 1-10 cent per lb. extra, and under, 
y special contract. 


ROUND SPRING STEEL. 
54 to 1% inches... 


iat 
o 


wr minim coboiat 
Sooo 


cts. ex 
seseeecesses DBS 


ee eweerereeseceses 








LG to 9-16 nches..,.......000+ 0.2 
56 to 7-16 iuchel.............0s.-ccssscsseeses eeuseucssvenontes 0.5 
CAG S. « cascoebhdetcinicn detained acburdibaasweatbaceestcl 1.0 
5G Ge sds sucess ccncesnnniteceindthcnaresssaveumyescencinoscers 145 
English Tool sSéeel. 
J OBEODS.-orrrerneveen-cesnessnenesuaceesenennsncnaesnne seseeeee 16¢ 
Hob | on Shed gg MERRIE seen 16e 
PT TIIIIID. - ccilnghghamsscinedshaasdmainionmiael 
Burden Boiler Rivets. 

44, %, 11-16 and % inches diameteP.........00......4 00 
Bridge 4, %, 11-16 and % inch a Send 400 
Rolisand Oastings. 

Furnace floor »™4 straightening plates.....1440 


Housings ana castings not otherwise specified 


























c 
Guide plates... 2! 
Spindles and coupling 1 a aa rE 1%c 
Sand rolls and pinions, large size........ PRs: 2¢ 
Sand rolls and pinions, small size.. 
Pipe mill Castimgs...........scosseeereererees 
Rolling mill castings under 50D...... ............08 
Spur and bevel wheels, large. 
Spur and bevel wheels, small........... evcessosceseed HQC 
a SS | a 4c 
Puileys over 30 inches.............. wsiaiaiinesani ee 
Engine castings, light ............ nbiecnsteaee eee,” 1.) 
Engine castings, Reavy.........-ccccccseesseeeseecseess DC 
SCRAP IRON AND OLD METAL 
Net Ton 

No. 1 R. R. wrought maid Soul avonatioun as ae #23 
No. 1 wrought scrap. 20 00 
No. 1 Machine cast scrap...... avedbe seoseanogoenangns 15 00 
Stove plate (free from burntiron)............... 1050 
PPR oO GARE 2 eR CES OY 8 ohne 
Pives and flues (Clean).............s-scccccessecceseese 13 00 
pS” eR Se ie RE LS 12 50 
Hoop and band iron........... essovenscesodassse aN OD 
pS AERA RE SS RES eee 28 00 
Light sheet iron . . 100 
Axle turnings ..... - 1600 
Wrought turning (free from cast) ............ 15 00 
Wrought iron, oly Orillings eR . 1400 
Cast borings.. soni soe opcoenensaconeesssecs EE 
Malleable iron........ nonotesnstocedhee siink aan 
Uncut wrought iron boilers........-...... sneeaii . 1000 
Steel boiler wietes ancubinnnibsecneenaiiaddiiiniaiiieeiccamint 14 50 
Oldiron T ee... - arene hes $27 00 
Old steel rails .. saa . 2300 
Car wneels .......... aansilcsehabeunndéhimsnié Saiehagsa 
Old COpMer;r ........0--.eeee CASS cae sentinel perih 7 

‘Ss & 2 5” See ae 8 
Heavy yellow brass ......c.se0.c000 6 
Light yellow Brasz.........cc.cccccccccccesees 6 
Scra: ~ ¥ SOSA ERIE S ALE aS 3 
Tea, Lita ...cccccecsccoesceccsccoscsess 8 
Heavy Tad eee 3% 


WROUGHT 1RON PIPE. 





DISCOUNTS. 

Discount 
Per Ct. 
Wrought iron pipe: Butt black.......... X str a 
CUR i Goik one sacpcciuachanne csnsvsnabiticeeniincniecne 5 

W rought iron pipe. Lap black........... X str 
XX atr.. ; evepencocecoooogans 60 
Wrought iron | v ripe: “Evtt ‘galv. vienndaemnaitipas : 40 
NS, ) PE =. 50 
Lap-welded Dotter tbOS..scccorserecesstascsssnceves 50 
drive pipe.. acbubss@hnteapisgnianes avatec 
nit casing . ies aun ehendiimtaimbineas® . eudhae 
Lad WR chic uchtadbateoescudkcscuestocuctian per Pp ........ 
Le REN TE. Or 3 
Galvanized spiral pipe........ 50 
fittings... pbonaesnnesthesies 30 
Patent er POT Go eiiascins se <dietats Sanvdesdocines 40 
Fe RE ER 60 
Tins Gea icsias -caseienss ‘ 50 
ys I LT SII ON 30 
2xpanding conductor pipe and fittings...... 40 

vm iron piece fittings for wrought iron 
ln oh black and galv...... piocqasebninsanund pocenseee 70 
Bus BANA DIUGB......000.....0000 Sétnpecoscoccenes = 

















Malleabie unions.......... 65 
flange unions 72% 
LON SCTOWr......000..00ee00 Tu 
Gas DIC HOOKS ...........sseceeseeeereresereersees 50 
Cast iron flanges, manifolds and expan on 
Pipe HaNPEPE............crerreccccersessreccesee- severe ae 
noe. pees and expansion plates, coil er 
Ioon “body Globe, angle, check, cross, 
safety, — throttle, back pressure 
RAG TOGE VONVOE cc corccessissjnpsesdtese nests sonceeres &10 
Iron body: Expansion joints and iron cocks, 
all iron...... soeee 65410 
Iron body: Iron cocks with brass plugs. pists 60410 
ERESR NE Wee CRIVOR. ccsciscscesckceibressiasscsevesen éicees 
Brass: Globe, angle, check, cross safety, 
and radiator valves..u...:-c-eceseeseececsssreees. 6010 
Throttle and butterfly va'ves................s00 5vu410 
Brass: Fin. globe valves, with finished 
PPE MONI oi css cheisdbonighbcoeees: srsdatnen mass 40&10 
ra‘s: Steam, service. meter and union 
OIE CRI si sii cn dnddhtiscnoseconsedeaseasthises, sa 574410 





Brass: Expansion joints and steam bibbs.. 50&10 














Mississippi gauge | ibis tps ctidinslickcsiieccsocten 55 
Bingham 30 
i NI DUI CC os cen sncscndinenveosens 50 
Oil cups. t wurleeke ors and air cocks.............. 60410 
Cocks for steam gauges..............cecccccesereesene 6v&10 
Cylinder cocks 50210 
COMP. GRULS COOKS. ..:...¢0ccceeesesscssocsere oceevces £10 
Water gauges, steam whistles and whistle 
WU ic kasi di ciianbiciesdernenbarsdodindhdiaiinwsss’ Soies 60£10 


Gas fixture fittings ...i...0..0iessesssessseweessesceesss 
McNamara eee and street washers.. -Spec’l 
SOU IO OMON:, . 3,...0ciconncsndsnansievapiaaiie sound 
Galvanized wrought’ iron range boilers, to 
| REESE SERENE a TE 
Galvanized wrought iron range boilers, 
IIE ben cinDioacientncecadiasuataseuthes eovnshendeaseeins 
Stands for same...... ‘ 
Copper bath tubs..... 
CIRO ick dsvicsn cpvcieheizass ctu aver cbuaserl Spec’l 
Cast, iron soil pipe, to in. inclusive.......... 
ttings, to 6in. inclu- 
i iacccsschicaithis <4 secsateavadinindeonedaectechchooet 
Cast i iron pet age cameo 
slop PE cccsecithincesesa jasheseccdatdunee 
Drive-well points 
Ground key work: 
Rough and fin. plain, tray and bath pe. hy aa 





ss 








stops, shower —. hy- 
drant and ball cocks..... ...... 
Compression: 
Rough and fin. plain, tray and bath og 5010 
stups; urinal, hopper, h 4 


eeeceee 

















drant and ball CockS..... ..... .cssscccesseeeeeeees 
Basin cocks, from No.1 to "13 inclusive...... Prete 
** above No, 13, and double | 
basin £10 | 
Shampooing and sink COCKS..........ccsssessssee 4010 | 
i gS es 59410 
Shampooing sprinklers........ 59410 | 
Double bath cocks and chain stay .. 50410 
Hose goods, plain and water back coup- | 
lings ...... &10 | 
Boiler couplings, ground face, r 
BOt...corrererscersssrenrsceeeeesoes eereceeseess net, $1.25 10 
Boiler couplings plain face, per | 
EE, TAS ER ANS net, $1.20 10) 
Basin plugs and grates; bath, sink and 
WN RI DRT. .. vcsncccsscssesnonisscscasold jecens OM 
Soldering nipples and unions.. oes 
I III ns cthcicac4iciinbignrtcconcseiebecsadagenteniel : 


End ferrules; street washer screws, checks | 
SE I iiscnssinsnenanosdcacakvvoceenchebiewiiens clibe’ 























Hydrant and basin clamps, bydrant 
ASR eee ae? CER esas 55&10 
Pipe taps, reamers and dies....... TAR Ve 60 
Plain pipe tongs and gas plyersS................. 50 
Wrenches: Coe .........-. Lasgebgesmash snctescagaghecantal 50 & 5 
= Girard agricultural................. 65 
= standard...... pivenmeiedsonsal 60 & 5 
” Stillson....... ay aiebea bie cisiae cada themes 33} 
* APMSBtTPONnG. ...cccccsccccee. ccs 25 & 
me oT DS: 
el OUSC....+00 cu bataseiiehiiiltiilabduruates : 
wae NS 
Pipe tongs ene. ; adjustable.. 
" Robbins’ chain....... Risniaauhistese 
a Brock’s......-++00e0 EE PS lle 
Vises: Plain pipe 
Smith comb 
$  Parker’s COMD.....000+......-eseeessesesseees 
** — Bauer’s pipe and bolt................... 
Machinists’ LAMMETS......-.0.00004 libs kedicbivtticonn 
ee SS, So ee ne 
Pipe cutters: atenitl siccuannnenerocttacenenecs 
NN RE SE ae a 
ais pemneers Went I 


Bar 
Malleable oilers a | lamps... 





sees POC 

Serewing StOGUR....crnce-crseccrccsccccccccncsseccse coves 
Armstrong 8 adjusiable stocks and dies......25£10 
Waste, at manufacturer’s prices. 
Gas fitters’ cement................0000 Ssaeocecenienna Spec’! 
ESS BEDS PRE a es Se gedieail Spec’! 
SUEDE SOPUE GOUNIIRG. x... aceveuscevesncarscuscenadinecs Spec’l 
Otley Bros, steam packinG...............csseccsees Spec’! 
RROD WE scccchoscensscerecvanes evntetares <poscneesol Spec’ 
Lubricating compound............cesseseeseeres Spec’l 
Malleaple iron fittings, black and galy...... 25 
Wroucht iron couplings and nipples, black 

and galv............ 70 





Standard Wrought iron, Steam, Gag and 

















Water Pipe, 
woe wi sg lB t Se 
aes] 3.| 38] £ | a8.) 28) 28 
Bee] e8x| gS=| § | SaelSe5| g83 
B-ElEwS|E“s| 3 | SESS) cme 
Setl\*shiAss) = | Se |4bS ams 
za) & | aS | = “Ee | Bs 
In. | In, | Lbs. 
004 | 095 | .068| O24) 27 0 05 
41004 | 005 | 088 | 042| 18 0 05 
004 | 005%) .091 | 056] 18 005 
005 007 | .109 | 084 14 005 
%1007 | 009 | 113} 112! le 0 05 
1 009%| 012% .134| 167] 11%] 006 
1% |} 012%! 017 | 140) 224] 3144) 007 
1% | 022 | 025 145 | 268 11% 0 08 
2 02% | 032 14 | 361 1s} 010 
2% | 044 | 049 204} 574 . 015 
3 058 | 064 aay tin 8 0 20 
34% 1/070 | 086 | .226 | 900 8 02 
4 085 | 100 237 | 10 66 8 0 35 
4% |} 100 | 125 | .246| 1249 8 0 45 
5 120 | 150 | .259 | 1450 8 045 
6 165 | 200 280 | 1876 8 070 
7 200 | 301 | 2327 8 | 085 
~ 275 | .322 | 2818 8 1 Ov 
9 {370 | 344 | 3370; 8 | 120 
10 475 366 | 4006 | 8 1 25 
li 5 75 375 | 4502) 8 150 
12 6 50 | .375 | 4900; 8 2 50 
13 775 375 | 54.00 + 
14 | 900 | “375 | 5300 | 8 
15 11000 875 | 6240} 8 





























na Extra Strong, double above 
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Double Extra Strong. double list of Extra} “There is but one means of obtaining 
Strong. business, publicity—one means of obtain- 
ing | BB RS | Pcl ing publicity, advertising.” 
ays > | es 
mee s, | sess E ¥/s —Lorp MAcavuLay. 
te} |F)RRat) FR] [ele 
2/88 |= To be ready April ist, 1889. 
fon Ine! Pais ° Lond 
a | aR x | x SEZGER & GUERNSEY’S 
i aN ~ 
28; |; |SSss| 8] |k/% mena 
|» | SS = bach ai 2] 3| ~ NEW— 
[$s AN Ke “ ¥ | zg 
- Se Ramee = ~ 
cjea, FO oe BUSINESS CYCLOPADIA 
le|ee | |sses| £| Fle rhea: 
| ~ aes] ia] let” 
Is|se 
| — | cle) |Manufactures:Products 
~| saad oe ¥ a %, 
PS Q i) ims raf bo 
5° : > |Ssss = Syl g 
“ SToc > rh - Sle a OF THE 
| He! 3 
aia :| |oSlalg 
eljaigit_jgLgli2] UNITED STATES, 
elise sl filial larla|s 
Fa |-o | a8) . Hl |} OM s| Sl For p j j 
Sais =| |q\>|2|>| Por Domestic and Foreign Trade. 
Bint i i O BIS) a 
a S| aa & a aoe 
alge! | ELLHEL IERISIE] our wan 
3 \8|a | & ini alg =| Our National Staples and Specialties. 
— | a 
a | ed 
E i | st8) 9 s S71 | | Showing where ANY ARTICLE OF AMERI- 
Als Sls\3 CAN MANUFACTURE can be pur- 
5 (Fla | emiz chased DIRECT. 
- | Re ie | veg Se A COMPLETE REFERENCE BOOK 
fain ot Sle s 
|. | eS =| g for Manufacturers, Wholesalers, Jobbers, Re- 
nN IE: a tailers, Commission, Export and 
es | a= te Import Merchants, &c. 
: 7] 28 
Tae S: : 1 312 
dil ||) |) L143} PRICE, $5.00. 
5| } iii a] ; 
© | ise : : =] i hd 
gs) ia 23 si: A Complete Cyclopedia for Buyers and Sell 
“ if : id S : 8 in all Trades. Bound im Cloth. wor 
: iA g = s = In Leather, $7.00. 
F| iy B = a1: . Published by 
Al ie og ai: 
oe & 33 J ¥ < 
|fe| | | $286 2|3| s|THE SEEGER & GUERNSEY CO., 
2 & - 3 
5/85 Sana Bs z 7 Bowling Green, New York, U.S. A. 
: es eS. £. 3 & P=} _Trade Lists furnished. Correspondence so- 
BRE S* 3 Sic licited. 
—!@__ bs — a ma | Bs &a@- Agents wanted everywhere. 








Trade Mark Patented—Paus: Prerceve 


Iron Clad Paint CW ces Clad PaintCo., 


Factory 76 & 77 Central Way. Sec & Treas. No. 3 Case Bullding, 





Order direct from the 


And get the genuine 
article, and save liability or 
suit for using an article 
made in violation of the 


CLEVELAND, OHIO. 


patents issued to m. 
Green and now owned by 
this Company. 


RON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both Dry 
~ Ground in Oii. 


d by Nearl 
ro Rallfonien” . 


~The” 


IRON CLAD 
PAINT: 


all 
63 





Cleveland Co-Operative Stove Company. 


Stoves, Hollow Ware and Plumbers’ Sinks 


26 to 36 SUPERIOR STREET, 
On the Viaduct, 


BRANCH HOUSES: 


2-lm 


——MANUFACTURERS 0F—— 


PRINCIPAL HOUSE : 


CLEVELAND, O. 


Des Moines, Ia. 
Minne: upolis, Minn. 
Kansas Vity., Mo 


Indianapolis, Ind. 


| adjana Ill. 
St. Louis, Mo. 


REPOSITORIES { 





Ne RE Se TR ie 


4 
‘ 
} 
} 


we GAR RMS seme 


GORRUGAT-EDe oe 





bARR YS. 


PAPEN T 





GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
' fron Roofing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 

Iron Frames for Roofs and Buildings. 

No. 152 MERWIN ST., CLEVELAND, OHIO, 

8@ Send for circulars and price list No. A 








































872 














WORSWICK | 


M’f’'s Co., 
CLEVELAND, - QO. 





Manu ‘actire:s of 


PRINDLE’S 


Patent Metal ie 


WIRE PAGKED 
UNIONS. 
Malleable and Gray Iron Fittings, “Prought Iron Pipe, 
BRASS AND IRON BODY GOODS, 


Patent ed. 








Gas and Steam Fitters’ Tools and Supplies. 












H. P. Crowell, Sec’y 





F. E. Drury, Pres’t. 











CLEVELAND, O., 


Manufacturers of 


> light Gray hon Castine, 


Japaning, Electro-Plating in 
ickel, Bronze and Copper. 


- | Hardware Specialties made on Contract. 


We solicit corespondence and samples for 
estimate. 
OFFICE AND WORKS ON 


Platt St. and C. & P.R.R 
a@-Take Woodland cars to Carr St. 42ly 















#2- Send for Price List. 





Unexcelled for Hot Water or 
Steam. 





The only perfect packing for 
Natural Gas, 
Especially adapted for Car 
Heating. 
Permanently durable for all 
Fluids and Liquids. 








OLeVeLeao) WHEEL & FOUNDRY WORKS. 
wT sees MAHER & BRAYTON, Proprietors, 


Pe a of 


Car, Engine, Truck and 
Tender Wheels. 

, RAILROAD, ROLLING MILL 
and Machinery Castings, 


Band Street Railroad Wheels 
and Turnouts, 


Chilled-Paced Railroad Frogs. 


S Office: 20 Carter Street, 
‘ Works: Cor. Carter and Collins Streets. 
= Cleveland Ohic. 32 











Steam Pipez = Boiler Coverings. 


Asbestos Cements, 


a5 Mineral Wool 
Hair Felt, 
Coverings and As- 
bestos Goods of 
all kinds. 
JOHN £ A. McCONNELL & CO., 


6) Water Street, PITTSBURGH, PA, 





The avove cut rep-esents Reed’s Cele- 
brated Sectional Covering. 


Mention this paper. 





A. M. ALLyn, See. 


—TRHE— 


Fisher 2 Wilsea Go. 


WHOLESALE 


me Pine & Hardwood 
A 

= Lumber Dealers, 

47 CENTRAL W‘tyY, 


Cleveland, O. 


Fine Harawood Finishing Lumber a Specialty. 
PLAIN OAK. QUARTERED OAK ASH. CHERRY, WALNUT. YELLOW POPLAR, HICKORY 


BIRCH, ROCK MAPLE, BIRD’s EYE MAFLE, WHITE MAPLE 
BEECH, KLM, tOUTHERN PINE. 


Bridge and Oar Timber Cut to Order. 42 


McMYLER MANUFACTURING CO., 
180 Columbus St., Cleveland, 0. 


SOLE ap eins OF THE 


MceMYLER PATENT 
Revolving Steam Derrick, 


AND THE 


SEATON RIVET = BOLT HEADER. 


sore murs Also General Hoisting and Converin Machinerv, Coa! and 
ce Ore Buckets and Dump Cars, 


Treas. 








ice Prest. 








The most compact, best built and cheapest engine manu- 
factured. Boilers of Steel tested to 180 pounds 
pressure. A written guarantee with every outfit. 


2-Horse Power Engine and Boiler, Compete. $150. 
$230. 


Usually rated at 3 and 5 Horse Power by other makers. 
2, 4, 6, 8 and 10 Horse Power Stationary, Yacht and 
Launch Engines and Boilers. Write for,Catalogue. 


ELMER E. CLINE, 


50 and 52 Ely Ave., - - - ALLIANCE, O, 


4-Horse Power, . 










THE CEO. F. EBERHARD CoO., 
DA, Harness and Carriage Hardware Manufacturers, 


Malleable Iron, Ccmposition, Wrought and Steel Forged Goods made 
toorder. Finished in Japanned, &c. Plate, Imitation Rub‘er, 
Nickel, Silver and Gold Plated and Genuine Rubber Covered. 


DESIGNING MODELS AND PATTERNS TO ORDER. -2w 
Office anu Works, junction Exchange and Carroll Sts., - AKRON, O. 









With Automatic 
CUT 












Engines 
and full 
Factory 
OUTFITS 





from! to 20inches I3stylesCLAY C CRUSHERS i= 
Machines with or without Crushers. 6 different Brickmachines. = = — 7 


Apvoress FREY, SHECKLER & HOOVER, Muevaua “OHIO. == SS 


THE TNA MACHINE COMPANY 


SOLE MANUFACTURERS OF THE 


Aetna Medium and wen Speed Engines. 


300 to 1000 Horse Power. Latest Design. 


For Rolling Mi'ls, Furnaces, Pipe 
Works, Grist and Saw Mills, Ete. Abe 
Manufacturers of 


Upright Engines from 10 to 150 Ht. P. 


Rolling sin and Special Machinery, 
Light and Heavy Castings, and 


M. V. SMITH’S 


Gas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 


Warren, - Onto. 


THE LAIDLAW & DUNN CO, 


CINCINNATY, OC. 







































. Purchasers 

es Manufacturers of the coral 
“Hero” Vertical boler-Feodes, PUMP C0 
et ee esd Est’d 1862 
‘STANDARD ” 









—_ 


BEMOVABLE WATER CYLINDE & 









CTEVELAND. 0. 





8lly 





bend for descript've circulars, 





Cleveland Foundry Co., # 









1 © Cap Lathe.$1%. § -— <2 *s> 


ia 4 











































Engines 
and full 


Factory 
UTFITS 





CO,, 


Purchasers 
= of - 
McoGOWAN 
PUMP (90 


Esta 1862 





LINDE: & 
Jars, 


























IRON TRADE REVIEW. 











The Armstrong Purifier, 







WITH 


Exhaust Heater Combined, 


Puriflesi the feed water by 
means of! the live steam, and 
heats the water up to the bolling 
point by means of exhaust 
steam, 

A full description of this heater, together 


preg a valuable treatise on steam boilers, sent 
to any address, free of charge. Address, 


W. C. ARMSTRONG & CO., 


18ly SPRINGFIELD, O. 








Sandusky Metal Works. 


FRED KRANZ, Proprietor. 


Manufacturer of 


“a IRON LIME KILNS, 


Copper, Sheet Steel and Faash fro prom Work for 


Brewers and Dis 


PLUMBING, GAS ;AND STEAM FITTING. 
STEAMBOAT WORK A SPECIALTY. 


OFFICE: 731 Water St.. . 
SANDUSKY, Ohie, 





NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class, 


THE MULLER MACHINE TOOL CO. 


Sth and Evans Sts., [44] CINCINNATI, 0. 


Over 25,000 


IN UBB. 








Sizes : 


J Combined OTTO Gas agins Pum 


OTTO CAS ENCINE WORKS 

Schleicher, Schumm & Co., 

Horizontal OTTO Gas Encinen: 
Vertical 


(euiaeo 
alg” Sv 


Tein Gyles OTTO Gas Engines. 
mbined OTTO Gas Ehgine Dynames, 


as 2-854 on 15, 25 and 50 horse-power. 





SEBASTIAN, 
MAY & COMPANY'S 










oe of t Lathes, Drill 
s achinists’ Tools 
and Supplies mailed on ap- 
plication. Lathes on Trial. 
164 W. Second 8t., 


~~ d44ly OINCINNATI, O. 





LATEST IMPROVED 


‘A. Western Washer 


This Machine is now in 


$}49W 8}] UO Ajj}9}43S PjOS 


Five Thousand Dealers, 


Gp in use in more than 75.000 Households. 
@ guarantee satisfaction with each machine. 
“It meets with rofitable and satisfactory sale 
everywhere.”’ good margin in it for dealers. 
Write for catalogue and terms to 


The Horton Mfg. Co., - Ft. Wayne, Ind. 





SHEPARD'S NEw $60 


& Screw Corrine 
3 FOOT LATHE, 
° Foot and Power Lathes. 
a Drill Presses, Secroll- 
3 Saw Attachments, Man- 
drels, Chucks "Twist 
F} Dril . Galipers, 
of etc. es on trial 
Lathes on payment. 


Send f talo f Outfits for Amateurs or 
Artisans. Address. H. L. SHEPARD, Agt., 
124 Kast Second St., Cincinnati, 0. 





E. E. CARVIN & CO,. 
Manufacturers of 
Machirists’ & lron Workers’ Tools 


LATHES, PLANERS, MILLING MACHINES 
AND DRILLS. 







*uoT}TIs0dx 
a AINO 


("qn @eg) 


‘ON °) 98 YRTTIIN TYSUR 
MON INO 10} JVPOW PjOD poeareool o 


Special Tools fist all kinds of Manufacturing to 
order. Gear and Rack Cutting, Milling and 
Index Drilling to order.. 


W. BINCHAM & CO., 


146, 148 & 150 Water St., 
CLEVELAND, O 


4 | Hardware, lron, Nails and Metals 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jessop & Sons and Peter Stubs’ Celebrated Cast Steel. 


Malleabie and Cast Gas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn. 
sylvania Tube Works Pipe and Boiler Flues; Peet’s Open Way Waiver 
Boston Belting Co.’s Rubber Belting, Packing and Hose: 

Alexander Bros.’ Leather Belts. 


STUBS, CROBET & ROTHERY FILES, 





ETC., ETC. 





W. F. SWIFT, Secretary, 
W.J. POSSONS, Asst. Supt. 


G@. W. STOCKLY. President. J.J. TRACY, Vice-President. 
J..POTTER, Treasurer. N. 8. POSSONS, Supt. 
8. M. HAMILL, Jr., Asst. Secretary. 





ewes SANTIS ctl 


Brush Electric Co., 


SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is always the Cheap- 
est. 45,000 Brush Arc Lamps now in use. Self- 
Regulating Incandescence Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 
THE BRUSH ELECTRIC Co. 
CLEVELAND, OHIO, U.S. A. 
AGENCIES EVERYWHERE. 93 


The ECLIPSE 


COPYING APPARATUS 








One thousand ao in 
black. No nos 


= produces the ‘anaes wails 
= writing so exceedingly faith- 
= ful that im most cases 
= *Eclipse” circulars have 

been taken for ordinary 
written letters. Specimens 
and circul.rs on application. 
FELIX F. DAUS & CO. 


698 Broadway, N. Y. 


FROM *4 TO 15,000 Lbs. WEIGHT, 
TRUE TO PATTERN, sound solid, free from blow -holes, 














439-143 Centers*., NEW YORK, 


stee prove Tross-. 
ton Heads, ets, f Ea aAlE| 
CHESTER STEEL CASTING CO., 
cre geX*.. + 407 Library St, Philadelphia, Pa 


AUTOMATIC 


Vertical Engines, 
Especially designed for 

Small Electric Light Plants. 

Perfect Regulation. 


5 to 20 Horse Power. 
Send for Specificavions and Prices. 


LLOYD & STERRETT, 
Erie, Pa., U. S. A. 
Mention this paper. ily 


PENCERIANS 
I TEEL PENS 













NEW OTTO RUBBER 


BICYOLES. 


N ¥j 
NO STRONGER, BICY: vom OF un 





» fact 

7 Deon $8.0 og 
os Saw 
“ Ltd 40 00, “ “ 


44 
acidic see eidartat 

an i an 
taken in trade. — 


WEBER & LIND SIGN WORKS, 
Artistic Signs. 
Cor. Ontario & Huron Strs., 
CLEVELAND. o. 


Sow Conte: SE Silk le; Carved Woods 
renner 5 Gas Gines end Clack 








. 
car lots. 


JoHN ADT & SON, 
NEW HAVEN, CONN., 


Machinery for 


Straightening & Cutting Wire, 


———ALSO FOR 


General Hardware Manufacturing. 


Patents. 
H. T. FISHER, 
SOLICITOR AND COUNSELOR, 
U.S. ting OoeDe Office. poets zene 


Sift ame carmel 

















® 
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Mining Machinery 


cat eregie 
Ga 


* @hilled Faced R. R. Frozs 


Oe ST ET Oe a 





cere ith ORI ante enema o =e,“ Semaatedtemaaes ettiaiet m  Prie ~~ 


IRON TRADE 


~~ 


meena tt st ea LLC NE IT ETT At TINE LT ETSI TE LOGE LLM LES 


REVIEW. 








THE AMERICAN 
Manufacix:ing, Mining & Milling Co., 


MANUFACTURERS UF ALL KINDS OF GOLD AND SILVER 


CLEVELAIND, OFIcC. 


SPECIALTIES.—The Linn DoubleJaw Rock Breaker and Ore 
Crusher ; The Standard Pulverizer (for wet pulverizing); The Crescent Pul- 
verizer (for either wet or dry palverising) owland’s Rapid Amalgamator ; 
Secor’s i og Se Amalgamating Pan (for treatment of refractory ores); 





Howland’s Improved Disintegrating and Concentrating Riffles. 
Agents Wanted. Correspondence Solicited. Catalogues Sent on Application. 
J. Burrs. . H. E. Tracnovr. F, W. Surrs. 


SMITH & TEACHOUT, 
manvrcserors ot BOILERS, TANKS and STILLS ot a1 necritin 


REPAIRING PROMPTLY EXECUTED. PLATE AND SHEET 
FLUES TAKEN OUT, PIECED AND RESET. NEW FLUES ON Haw. — 


444 and 646 Broadway. Telephone 1121. [91-ly] CLEVELAND, O. 


Cleveland Foundry. 
Castinagna#s 


Vor Machinery and Roliing Mille 
Car Wheelr 


ail sizes and kinds, with and without Axles. 





STREET RAILROAD TURNOUT. 
Nos 9,11 213 ) Bowler & Co. 








MT. VERNON IRON WORKS, 
Oldest and Largest Works in the Country. 


Cc. & GC. Cooper & Co., Prop’s, 
facture 


Manu 
Corliss Automatic Cut-off Engines, 


50 to 450 Horse Power. 
Slide Valve Stationary Engines 
All Sizes, Extra Heavy, with Girder, 
Box Trane. 
PORTABLE Pops im Center and 
Side Crank, 6 
zh iN ENGINES, 8 to 18 H. P, 
AW, MILLS, Entre, Heavy, Standen 
an 
and Late Improvements. 
ubutar, Locomotive and Fiue Bollers. 


five Circulars. 115] Address C. & G. COOPER & CO., Mt. Vernon, 0 
1. H. Pratt. Agent, 894 St. Clair St. Cleveland. 0. 


The HOPPES Feed-Water PURIFIER. 


Sold on Trial. Clean Boilers Guaranteed. 








{ 
a a 
Ue « 
lth | 
PLLLLL| ies 


a 





i) 


Gest bor Prices and 





SEND FOR 


DESCRIPTIVE 
CIRCULAR 





a A 
‘Hard Sheet Steel Troughs easily cleaned. 
HOPPES MANUFACTURING CO., ~ ° Sprinefield. Ohio. 





Shapers, Engine Lathes « Drills. 
LODGE, DAVIS & CO., 


Cincinnati, 0% SENv FOR PRICES. 
15’’, 20’, 26/’, 32’ Shape iT 
17", 19’’, *21'" 24°’, 27°". ins Lather WILL 
20’’, 24° U right Drills, PAY 
25//. 28", 3h”. 40 B. @. P. F. Drills. YOU. 


The STANDARD TOOL Co., 


CLEVELAND, OHIO, 
Manufacturers of 

INCREASE TWIST DRILLS, &c., 

TAPER SHANK DRILLS , 

Straight Shank Drilis, 

Machine Bit Drills, 
Screw Driver Bits, 

Bit Stock, 














Sockets, 
Hand and } 
Sheil Ream ers, 
Standard Cauges, 
Milling Cutters and Special 
Tools, Morse Taper Reamers. 

—— Standard Patent —— ’ 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 





William Tod & Co., Youngstown, 0, 
THE PORTER-HAMILTON ENGINE, 
The Hamilton Blast Furnace Engine, 










Hydraulic Cranes and Accumulators. 
8@ Heavy special machinery generally. Send for illustrated catalogue. 





—NATIONAL— 


SAFE & LOCK CO., 


BRAINARD BLOCK, 
North Side Public Square, - Telephone 309. 
CLEVELAND, O 
——MANUFACTURERS OF—— 


Fire & Burglar Proof Safes, 
BANK VAULTS, SAFETY + 
S TIME AND COMB 
ATION LOOKS. 
WORKS, 


C. & P.R.R., bet. Garden & Quincy Sts. 


The Lane & Bodley Co. 


Manufacturers of | 


AUTOMATIC CUTOFF ENGINES. 
from henge pasterss and at unex- 


STEEt BOILERS, 
Feed Water Heaters, 


SHAFTING, PULLEYS, GEARING 


——— THe LANE BODLEY CO. 
Nos. 1 John Street. 
OINGINWaTr oO. 


C. J. McNUTT, Ashtabula, 0. 


MANUFACTURER OF 


BEVEL JIG MILLS 


For Ship Builders. 








Corliss. | 








The Best and Cheapest Mill on the 
Market. 


No ship yard should be without this 
Machine. 











SEND FUR PRICE LIST & OIRCULAR. 

















: ‘Ou: -ond: WATER TANS: 














‘16-INCH SHAPER. 








ee ee BULER Co YOUNGS 



















































